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Preface and General Precautions

This chapter gives information about important safety precautions for the use of this product.
Failure to obey these precautions can cause serious injury or death, or damage to the product or
related devices and systems. Yaskawa must not be held responsible for any injury or equipment
damage as a result of the failure to observe these precautions and instructions.

i1 DefinitioNS ... ————————— 14
i.2 Using the Product Safely ... 16
i.3 Warranty Information ... 20
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i.1 Definitions

i.1 Definitions

These instructions contain the information necessary to use the product correctly. Read and understand the safety
information and precautions before you start to use the product.

€ Product Description

The HV600 bypass provides a way to bypass the drive and allow the motor to operate directly from the AC line at full
speed. It incorporates an AC drive and a two or three-contactor bypass arrangement in a single UL listed enclosure.
The two electrically-interlocked IEC-rated contactors isolate the drive from the load when operating in Bypass Mode.

Control logic provides industry standard Hand/Off/Auto functions, BAS Interlock, and safety circuit interlocks in
both Drive and Bypass operating modes.

Bypass components include: a fused 120 Vac control circuit transformer, an input disconnect, motor overload, DC
link choke, EMC filter, and an HOA keypad with LCD display.

The HV600 drive, a component of the bypass package, is a pulse width modulated drive for three-phase AC induction
motors. This type of drive is also known as an adjustable frequency drive, variable frequency drive, AC Drive, AFD,
ASD, VFD, and inverter.

The drive is a variable torque AC drive, designed specifically for HVAC applications in building automation,
including fans, blowers and pumps.

The bypass has embedded communications for the popular building automation protocols, BACnet (MSTP), N2, P1,
and Modbus®.

The LCD keypad is equipped with Hand/Off/Auto functions. Optional DriveWizard software allows upload/
download, as well as graphing and monitoring of drive parameters from a PC for ease of drive management.

Built-in PI control eliminates the need for closed loop output signals from a building automation system. It includes
feedback display, inverse, square root and differential control functions, and maintains setpoint for closed loop control
of fans and pumps for pressure, flow, or temperature regulation. There is also an additional independent PI control for
external devices.

€ Glossary
Phrase Definition
Bypass YASKAWA AC Drive Bypass HV600
Drive YASKAWA AC Drive HV600
MFAI Multi-Function Analog Input
MFAO Multi-Function Analog Output
MFDI Multi-Function Digital Input
MFDO Multi-Function Digital Output
V/f V/f Control

€ About Registered Trademarks

* APOGEE FLN is a registered trademark of Siemens Building Technologies, Inc.
* APOGEE Anywhere is a trademark of Siemens Building Technologies, Inc.

* BACnet is a trademark of the American Society of Heating, Refrigerating, and Air-Conditioning Engineers
(ASHRAE).

* EtherNet/IP is a registered trademark of Open DeviceNet Vendor Association, Inc. (ODVA).
* LonWorks and LonTalk are registered trademarks of Echelon Corporation.

* Metasys N2 is a trademark of Johnson Controls, Inc.

* Modbus is a registered trademark of Schneider Electric SA.

* PROFINET is a registered trademark of PROFIBUS International.
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i.1 Definitions

* Other company names and product names in this document are trademarks or registered trademarks of the
respective companies.

YASKAWA SIEPYAIH6B01D HV600 NARROW & ENCLOSED BYPASS TECHNICAL REFERENCE 15



i.2 Using the Product Safely

i.2 Using the Product Safely

€ Explanation of Signal Words

AWARNING

Read and understand this manual before you install, operate, or do maintenance on the drive.
Install the drive as specified by this manual and local codes.

The symbols in this section identify safety messages in this manual. If you do not obey these safety messages, the
hazards can cause serious injury, death, or damage to the products and related equipment and systems.

These identifier words categorize and emphasize important safety precautions in these instructions.

ADANGER

This signal word identifies a hazard that will cause serious injury or death if you do not prevent it.

AWARNING

This signal word identifies a hazard that can cause death or serious injuries if you do not prevent it.

A\CAUTION

Identifies a hazardous situation, which, if not avoided, can cause minor or moderate injury.

NOTICE

This signal word identifies a property damage message that is not related to personal injury.

€ General Safety

General Precautions

* Some figures in the instructions include options and bypasses without covers or safety shields to more clearly show the inside of the bypass. Replace covers and shields before
operation. Use options and bypasses only as specified by the instructions.

* The figures in this manual are examples only. All figures do not apply to all products included in this manual.
* Yaskawa can change the products, specifications, and content of the instructions without notice to make the product and/or the instructions better.

» If you damage or lose these instructions, contact a Yaskawa representative or the nearest Yaskawa sales office on the rear cover of the manual, and tell them the document number to
order new copies.

ADANGER

Do not ignore the safety messages in this manual.

If you ignore the safety messages in this manual, it will cause serious injury or death. The manufacturer is not
responsible for injuries or damage to equipment.

Electrical Shock Hazard

Do not examine, connect, or disconnect wiring on an energized bypass. Before servicing,
disconnect all power to the equipment and wait for the time specified on the warning label at a
minimum. The internal capacitor stays charged after the bypass is de-energized. The charge
indicator LED extinguishes when the DC bus voltage decreases below 50 Vdc. When all indicators
are OFF, remove the covers before measuring for dangerous voltages to make sure that the bypass
is safe.

If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.
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i.2 Using the Product Safely

AWARNING

Arc Flash Hazard

Obey local codes and Arc Flash safety requirements contained in the Standard for Electrical Safety
in the Workplace NFPA 70E (2009 Edition or later) and the Workplace Electrical Safety, Canadian
Standards Association (CSA) Z462-12. Obey safe work procedures and use applicable personal
protective equipment (PPE).

If you do not obey these requirements and procedures, it can cause serious injury or death.

Crush Hazard

Test the system to make sure that the bypass operates safely after you wire the bypass and set
parameters.

If you do not test the system, it can cause damage to equipment or serious injury or death.

Sudden Movement Hazard

Before you do a test run, make sure that the setting values for virtual input and output function
parameters are correct. Virtual input and output functions can have different default settings and
operation than wired input and output functions.

Incorrect function settings can cause serious injury or death.

Remove all personnel and objects from the area around the bypass, motor, and machine and attach
covers, couplings, shaft keys, and machine loads before you energize the bypass.

If personnel are too close or if there are missing parts, it can cause serious injury or death.

Electrical Shock Hazard
Do not modify the bypass body, drive body, bypass circuitry, or drive circuitry.
Modifications to bypass and drive body and circuitry can cause serious injury or death, will cause damage to the
bypass and drive, and will void the warranty. Yaskawa is not responsible for modifications of the product made by
the user.
Only let approved personnel install, wire, maintain, examine, replace parts, and repair the bypass.
If personnel are not approved, it can cause serious injury or death.

Do not remove covers or touch circuit boards while the bypass is energized.

If you touch the internal components of an energized bypass, it can cause serious injury or death.

After the bypass blows a fuse or trips a GFCI, do not immediately energize the bypass or operate
peripheral devices. Wait for the time specified on the warning label at a minimum and make sure
that all indicators are OFF. Then check the wiring and peripheral device ratings to find the cause of

the problem. If you do not know the cause of the problem, contact Yaskawa before you energize the
bypass or peripheral devices.

If you do not fix the problem before you operate the bypass or peripheral devices, it can cause serious injury or
death.
Damage to Equipment

Do not apply incorrect voltage to the main circuit of the bypass. Operate the bypass in the specified
range of the input voltage on the nameplate.

Voltages that are higher than the permitted nameplate tolerance can cause damage to the bypass.

Fire Hazard

Install sufficient branch circuit short circuit protection as specified by applicable codes and this
manual. The bypass is suitable for circuits that supply not more than 100,000 RMS symmetrical
amperes, 240 Vac maximum (208/240 V), 480 Vac maximum (480 V).

Incorrect branch circuit short circuit protection can cause serious injury or death.
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i.2 Using the Product Safely

A\CAUTION

Crush Hazard
Tighten terminal cover screws and hold the case safely when you move the bypass.
If the bypass or covers fall, it can cause moderate injury.

NOTICE

Use an inverter-duty motor with reinforced insulation and windings applicable for use with an AC
drive.

If the motor does not have the correct insulation, it can cause a short circuit or ground fault from insulation
deterioration.

Damage to Equipment

When you touch the bypass, drive, and circuit boards, make sure that you observe correct
electrostatic discharge (ESD) procedures.

If you do not follow procedures, it can cause ESD damage to the drive and bypass circuitry.

Do not do a withstand voltage test or use a megohmmeter or megger insulation tester on the
bypass.

These tests can cause damage to the bypass.

Do not operate a bypass or connected equipment that has damaged or missing parts.
You can cause damage to the bypass and connected equipment.

Do not use steam or other disinfectants to fumigate wood for packaging the bypass. Use
alternative methods, for example heat treatment, before you package the components.

Gas from wood packaging fumigated with halogen disinfectants, for example fluorine, chlorine, bromine, iodine or
DOP gas (phthalic acid ester), can cause damage to the bypass.

€ Warning Labels

The drive warning label is in the location shown in Figure i.1. Use the drive as specified by this information.

A )
WARNING
Risk of electric shock. Hot surfaces.
Read manual before installing. Wait 5 minutes for Top and side surfaces
capacitor discharge after removing power and opening may become hot. Do not
A the manual switch between the drive and motor. touch.
AVERTISSEMENT
/A\ Risque de choc électriue. Surfaces chaudes.
Lire le manuel avant I'installation. Attendre 5 Dessus et cotés du boitier
minutes aprés avoir coupé 'alimentation et déconnécte ﬁeuvent devenir chauds.
la protection entre le driver et le moteur, pour e pas toucher.
permettre la décharge des condensateurs.
J

Figure i.1 Drive Warning Label Content and Location

The bypass warning labels are in the locations shown in Figure i.2 and Figure i.3. Use the bypass as specified by this
information.
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i.2 Using the Product Safely

A WARNING |

Risk of eleclric shock.

Equipment may be powered by multiple sources.
Follow requirements in NFPA 70E for safe work practices
and appropriate PPE.
Failure to comply can result in death or injury.

J

/A WARNING

TO MAINTAIN OVERCURRENT,
SHORT-CIRCUIT, AND GROUND-FAULT
PROTECTION, THE MANUFACTURER'S

INSTRUCTIONS FOR SETTING THE
INSTANTANEOUS-TRIP CIRCUIT
BREAKER MUST BE FOLLOWED.

TRIPPING OF THE INSTANTANEOUS-
TRIP CIRCUIT BREAKER IS AN
INDICATION THAT A FAULT CURRENT
HAS BEEN INTERRUPTED.
CURRENT-CARRYING COMPONENTS
OF THE MAGNETIC MOTOR
CONTROLLER SHOULD BE EXAMINED
AND REPLACED IF DAMAGED TO
REDUCE THE RISK OF FIRE OR
ELECTRIC SHOCK.

Figure i.2 Narrow Bypass Warning Labels and Locations

( A Rislk of electiic shoelk.
Aﬁﬁ@n’ i ting power, H, A w@uﬁ@ minfmum of
(300 ds) for harge, prier to
enterd m@ encl MU@ Check the drfve for dangerous
rvicing or repair work.

J

A WARNING

>

Risk of electric shock.

Equipment may be powered by muliiple sources.
Follow requirements in NFPA 70E for safe work practices

and appropriate PPE.
Failure fo comply can result in death or injury.

Figure i.3 Enclosed Bypass Warning Labels and Locations

€ Cybersecurity

This product is designed to connect and communicate information and data through a network interface. It is the sole
responsibility of the customer to provide and continuously guarantee a secure connection between the product and the
customer's network or if applicable, any other network. The customer must establish and maintain the appropriate
measures (such as, but not limited to, the installation of firewalls, the application of authentication measures, the
encryption of data, the installation of antivirus programs, etc.) to protect the product, the network, its system and the
interface against all types of security breaches, unauthorized access, interference, intrusion, leakage and/or theft of
data or information. Yaskawa and its affiliates are not responsible for damages and/or losses related to such security
breaches, any unauthorized access, interference, intrusion, leakage and/or theft of data or information.
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i.3 Warranty Information

1.3 Warranty Information

€ Exclusion of Liability

* This product is not designed and manufactured for use in life-support machines or systems.

* Contact a Yaskawa representative or your Yaskawa sales representative if you are considering the application of this
product for special purposes, such as machines or systems used for passenger cars, medicine, airplanes and
aerospace, nuclear power, electric power, or undersea relaying.

AWARNING

Injury to Personnel

When you use this product in applications where its failure could cause the loss of human life, a
serious accident, or physical injury, you must install applicable safety devices.

If you do not correctly install safety devices, it can cause serious injury or death.
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Recelving

This chapter gives information about the different drive models and features, and how to
examine the drive when you receive it.

1.1 Section Safety ... ————— 22
1.2 Catalog Code and Nameplate CheckK........ccccuvrrmirrinrsmssnsssssssssssssessssssssssenas 23
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1.1 Section Safety

1.1 Section Safety

ADANGER

Do not ignore the safety messages in this manual.

If you ignore the safety messages in this manual, it will cause serious injury or death. The manufacturer is not
responsible for injuries or damage to equipment.
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1.2 Catalog Code and Nameplate Check

1.2 Catalog Code and Nameplate Check

Please examine these items after you received the bypass:

* Examine the bypass and drive for damage or missing parts. Immediately contact the shipping company if there is

damage. The Yaskawa warranty does not cover damage from shipping.

» Examine the model number on the bypass nameplate to make sure that you received the correct model.
* Ifyou received a product different than what you ordered or your product has a defect, contact Yaskawa or your

nearest sales representative.

4 Narrow Bypass Nameplate

( )
A.C. INPLT
Velts: 208 Hz: s0/€0
hase: 3 Amps: 11.1
SCCR: 100 kA rms sym., 208
V max.
A.C. OUTPLT
Volts: 0-208 Hz: (-6(
Phase: 3 Amps: 10,6
yezignator  Pating T
F1,F2 L3R, €00V FNO-R
F3,F4,F3 12R, €00V FLDR
Serial No.:4W33332303505352
Model Ne.: HERPDOTCEM
Type: HVEO( RYPASS
W.D.: DS.HERENOICFM
Inst. Manual: TOEPYAIHER(1
TOEFYAIHER (2
IR yaskawa
- /

@

\

A - Input specifications D - Serial number

B - Output specifications

E - Bypass model humber
C - Replacement fuse specifications F - Schematic document number

Figure 1.1 Narrow Bypass Nameplate Location Example

YASKAWA SIEPYAIH6B01D HV600 NARROW & ENCLOSED BYPASS TECHNICAL REFERENCE
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1.2 Catalog Code and Nameplate Check

€ Enclosed Bypass Nameplate

A.C. INBLT
Velts: 208 Hz: s0/€C A
Bhase: 3 Amps: 11.1

SCCR: 100 kA ms sym., 208

Vo
A.C. OUTPLT

Velt 0-2( Hz: (-€C B

Phasa Amps: 10.€

rezignator Pating Tyee

F1,E2 1.5A, 600V END-R C

F53,F4,Fa 12AR, €00V FLDR

serial No. D
Model No.: HERINDUICPM
Type: HVEO( B EE} E
W.D.: DS.HERTIDUIUFM F
Inst. Manial: TOEEYATHERUS
TOEEYAIHER (4
TN vaskawa
g (. J
QD] — QNI K /
A - Input specifications D - Serial number
B - Output specifications E - Bypass model number

C - Replacement fuse specifications F - Schematic document number

Figure 1.2 Enclosed Bypass Nameplate Location Example
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1.2 Catalog Code and Nameplate Check

€ Drive Nameplate

e ~ §
K cc_: HV60U4005CFA REV: A
mopEL ; CIPR-HV60U4005CFAA-AAAAHA
Uin AC3PH 380-480V | AC3PH 460-480V
DC 513-745V DC 621-745V
J INPUT [T AC3PH 4.1A AC3PH 3.8A
DC 5.0A DC 4.6A
F 50/60Hz
U AC3PH 0-460vV_| AC3PH 0-480V
Pmot 1.5kW 3HP
ouTPUT | AC3PH 4.8A AC3PH 4.8A
F 0-400Hz
H O/N :6W9999-9-999 MASS :7.0kg E|"”».
G SN : 1W9999999999999 PRG  : 090XX =
E FRONT  : IP20/TYPE1
BACKSIDE: [P55/TYPE12 ENCLOSURE
E MAX SURROUNDING AIR TEMPERATURE : 40°C
D
YASKAWA ELECTRIC CORPORATION ASSEMBLED IN USA C
2-1 Kurosaki-shiroishi, Yahatanishi-Ku, Kitakyushu 806-0004 Japan )
-
A - Weight G - Product number
B - Drive software version H - Serial number

C - The address of the head office of I - Output specifications
Yaskawa Electric Corporation J - Input specifications

D - Accreditation standards K - Catalog code
E - Ambient Temperature Setting
F - Protection design

Figure 1.3 Drive Nameplate Location

4 How to Read Narrow Bypass Catalog Codes
Use the information in Figure 1.4 and Table 1.1 to read the bypass catalog codes.

H6B P D 004 Pwee T worS B
‘Vi T T \ \ T

4 5 6 7

Figure 1.4 Narrow Bypass Catalog Code
Table 1.1 Narrow Bypass Catalog Code Details

No. Description

1 Product series

2 Bypass type
* P:IP20/UL Type 1 Narrow
¢ N:IP55/UL Type 12 Narrow

3 Input power supply voltage
¢ D: Three-Phase 208 V
¢ B: Three-Phase 480 V

YASKAWA SIEPYAIH6B01D HV600 NARROW & ENCLOSED BYPASS TECHNICAL REFERENCE
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1.2 Catalog Code and Nameplate Check

No. Description

4 Bypass output amps

5 Power options

* M: Lockable circuit breaker (100 kA SCCR Panel Rating)
* B: 3-contactor bypass

¢ G: Drive input service switch

6 Control options

¢ W: Custom nameplate
* D: EtherNet/IP

« L:LonWorks

7 Special options
* B: Bluetooth HOA keypad

B Narrow Bypass Models, Drive Models, and Capacities
Table 1.2 Three-Phase AC 208 V Narrow Models and Capacities (NEMA Rating)

Bypass Model Capactty Drive Catalog Code | g0 c4rical Schematic Weight (Ib)

H6BP HP Input (A) Output (A) AL

D002 0.5 29 24 2011 DS.H6BP.01 55
D003 0.75 4.0 35 2011 DS.H6BP.01 55
D004 1 5.1 4.6 2011 DS.H6BP.01 55
D007 2 8.0 7.5 2011 DS.H6BP.01 55
D010 3 11.1 10.6 2011 DS.H6BP.01 55
D016 5 17.2 16.7 2017 DS.H6BP.01 55
D024 7.5 24.7 24.2 2024 DS.H6BP.01 62
D030 10 31.3 30.8 2031 DS.H6BP.01 64
D046 15 46.7 46.2 2046 DS.H6BP.01 87
D059 20 59.9 59.4 2059 DS.H6BP.01 92
D074 25 75.3 74.8 2075 DS.H6BP.01 128

Table 1.3 Three-Phase AC 480 V Narrow Models and Capacities (NEMA Rating)

Bypass Model Capacity Drive Catalog Code | pqctrical Schematic Weight (Ib)

H6BP HP Input (A) Output (A) NS0

BIPI 0.5 13 11 4005 DS.H6BP.OI 56
B0O1 0.75 1.8 1.6 4005 DS.H6BPO! 56
B002 1 23 2.1 4005 DS.H6BP.OI 56
B003 2 36 34 4005 DS.H6BP.OI 56
B004 3 50 48 4005 DS.H6BPOI 56
B007 4 7.8 76 4008 DS.H6BP.OI 56
BOI1 75 112 11.0 4011 DS.H6BP.01 56
BO14 10 142 140 4014 DS.H6BPOI 56
B021 15 21.2 21.0 4021 DS.H6BP.01 62
B027 20 272 27.0 4027 DS.H6BP.OI 65
B034 25 34.2 34.0 4034 DS.H6BP.01 81
B040 30 402 40.0 4040 DS.H6BP.01 90
B0S52 40 522 52.0 4052 DS.H6BP.OI 9%
B065 50 65.2 65.0 4065 DS.H6BP.01 121
B077 60 77.2 77.0 4077 DS.H6BP.01 135
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1.2 Catalog Code and Nameplate Check

€ How to Read Enclosed Bypass Catalog Codes
Use the information in Figure 1.5 and Table 1.4 to read the bypass catalog codes.

H6B 1 D 004 P wree T woLzk S B
T T \ \ T
1 2 3 4 5 6 7
Figure 1.5 Enclosed Bypass Catalog Code

Table 1.4 Enclosed Bypass Catalog Code Details

No. Description

1 Product series

2 Enclosure type

« 1:IP20/UL Type | Enclosed
e 2:IP55/UL Type 12 Enclosed
¢ 3: Type 3R Enclosed

3 Input power supply voltage
¢ D: Three-Phase 208 V
¢ A: Three-Phase 240 V
* B: Three-Phase 430 V

4 Bypass output amps

5 Power options

¢ M: Lockable circuit breaker (100 kA SCCR Panel Rating)
« F: Input fuses

* G: Drive input service switch

* B: 3-contactor bypass

6 Control options

¢ W: Custom nameplate

¢ D: EtherNet/IP

¢ L: LonWorks

* Z: Speed potentiometer

* K: Control transformer - 200 VA additional

7 Special options
« B: Bluetooth HOA keypad

B Enclosed Bypass Models, Drive Models, and Capacities
Table 1.5 Three-Phase AC 208 V Enclosed Models and Capacities (NEMA Rating)

Bypass Model Capactty Drive Catalog Code | g ctrical Schematic Weight (Ib)

H6B1 HP Input (A) Output (A) EMeM

D002 0.5 3.8 2.4 2011 DS.H6B1.01 93
D003 0.75 49 35 2011 DS.H6B1.01 93
D004 1 6.0 4.6 2011 DS.H6B1.01 93
D007 2 8.9 7.5 2011 DS.H6B1.01 93
D010 3 12.0 10.6 2011 DS.H6B1.01 93
D016 5 18.1 16.7 2017 DS.H6B1.01 93
D024 7.5 25.6 242 2024 DS.H6B1.01 125
D030 10 322 30.8 2031 DS.H6B1.01 128
D046 15 48.6 46.2 2046 DS.H6B1.01 159
D059 20 61.8 59.4 2059 DS.H6B1.01 163
D074 25 77.2 74.8 2075 DS.H6B1.01 224
D088 30 90.4 88 2088 DS.H6B1.01 233
D114 40 116.4 114 2114 DS.H6B1.01 248
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1.2 Catalog Code and Nameplate Check

Bypa:ssBl\:lodel Capaclty Drive ?ﬁg:ﬂ? Code Electrical Schematic Weight (Ib)
HP Input (A) Output (A)
D143 50 145.4 143 2143 DS.H6B1.01 419
D169 60 171.4 169 2169 DS.H6B1.01 434
D211 75 2134 211 2211 DS.H6B1.01 832
D273 100 275.4 273 2273 DS.H6B1.01 859
Table 1.6 Three-Phase AC 240 V Enclosed Models and Capacities (NEMA Rating)
Bypﬁ:;:bde' Capactty Drive Catalog Code | Ejectrical Schematic Weight (Ib)
HP Input (A) Output (A)
A002 0.5 35 22 2011 DS.H6B1.01 93
A003 0.75 45 32 2011 DS.H6B1.01 93
A004 1 55 42 2011 DS.H6B1.01 93
A006 2 8.1 6.8 2011 DS.H6B1.01 93
A009 3 10.9 9.6 2011 DS.H6B1.01 93
A015 5 16.5 15.2 2017 DS.H6B1.01 93
A022 7.5 23.3 22 2024 DS.H6B1.01 125
A028 10 293 28 2031 DS.H6B1.01 128
A042 15 44.1 42 2046 DS.H6B1.01 159
A054 20 56.1 54 2059 DS.H6B1.01 163
A068 25 70.1 68 2075 DS.H6B1.01 224
A080 30 82.1 80 2088 DS.H6B1.01 228
A104 40 106.1 104 2114 DS.H6B1.01 243
A130 50 132.1 130 2143 DS.H6B1.01 414
Al54 60 156.1 154 2169 DS.H6B1.01 430
A192 75 193.3 192 2211 DS.H6B1.01 803
A248 100 250.1 248 2273 DS.H6B1.01 859
Table 1.7 Three-Phase AC 480 V Enclosed Models and Capacities (NEMA Rating)
Bypﬁ:;:we' Capactty Drive Catalog Code | g|ctrical Schematic Weight (Ib)
HP Input (A) Output (A)
BIPI 0.5 1.7 1.1 4005 DS.H6B1.01 93
B001 0.75 22 1.6 4005 DS.H6B1.01 93
B002 1 2.7 2.1 4005 DS.H6B1.01 93
B003 2 4.0 34 4005 DS.H6B1.01 93
B004 3 5.4 4.8 4005 DS.H6B1.01 93
B007 5 8.2 7.6 4008 DS.H6B1.01 94
BO11 7.5 11.6 1 4011 DS.H6B1.01 94
BO14 10 14.6 14 4014 DS.H6B1.01 94
B021 15 21.6 21 4021 DS.H6B1.01 125
B027 20 27.6 27 4027 DS.H6B1.01 129
B034 25 35.0 34 4034 DS.H6B1.01 137
B040 30 41.0 40 4040 DS.H6B1.01 162
B052 40 53.0 52 4052 DS.H6B1.01 168
B065 50 66.0 65 4065 DS.H6B1.01 179
B077 60 78.0 77 4077 DS.H6B1.01 233
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1.2 Catalog Code and Nameplate Check

Bypass Model Capaclty Drive Catalog Code Electrical Schematic Weight (Ib)

H6B1 HP Input (A) Output (A) O

B096 75 97.0 96 4096 DS.H6B1.01 247
B124 100 125.0 124 4124 DS.H6B1.01 263
B156 125 157.0 156 4156 DS.H6B1.01 431
B180 150 180.6 180 4180 DS.H6B1.01 803
B240 200 241.0 240 4240 DS.H6B1.01 857
B302 250 303.0 302 4302 DS.H6B1.01 964

€ Bypass Enclosures

All bypass units are for installation in non-hazardous locations.

IP20/UL Type 1 Enclosures are for indoor use and provide a degree of protection against incidental contact with

enclosed electrical equipment and falling dust or dirt.

IP55/UL Type 12 Enclosures are for indoor use and provide a degree of protection against incidental contact with
enclosed electrical equipment and falling dust or dirt, and a degree of protection against harmful effects on the

equipment from water.

€ Features and Advantages of V/f Control Method

Table 1.8 gives information about the features of the V/f control method.

Table 1.8 Features and Advantages of V/f Control Method

Control Method Selection

VI/f Control

Notes

Basic Control

A%

General-purpose variable speed control to connect more than

Main Applications one motor to one bypass. B
Maximum Output Frequency 400 Hz -

This is the range of variable control.
Speed Control Range 1:40

When you connect and operate motors in this mode, think about the increase
in motor temperature.

Starting Torque

140%/3 Hz

This is the motor torque that the bypass can supply at low speed during start-
up and the related output frequency (rotation speed).

You must think about bypass capacity and motor capacity when a large
quantity of torque is necessary at low speed.

Auto-Tuning */

Rotational and Line-to-Line Resistance (usually not

Automatically tunes electrical motor parameters.

necessary)
Torque Limits */ No Controls maximum motor torque to prevent damage to machines and loads.
Immediately estimates (or detects) motor speed and direction when coasting
*] B . ]

Speed Search pC to a stop to quickly start-up the bypass without stopping the motor.

. - ] Automatically adjusts the voltage applied to motors to maximize motor
Automatic Energy-saving Control Yes efficiency for all load sizes

; ; ; ] Increases motor loss to let the motor decelerate faster than usual without a

High Slip Braking (HSB) Yes braking resistor. Motor characteristics have an effect on this function.

— on *] Sets the V/f higher than the setting value during deceleration to increase
Overexcitation Deceleration Yes motor loss and decrease deceleration time.
Overvoltage Suppression Function */ Yes Adjusts speed during regeneration to prevent overvoltage.

*1  Note these points when you use this function:

* When you can decouple the motor and machine for a test run, use Rotational Auto-Tuning. You must make adjustments to the control
in the range where there is no vibration in the machine after Rotational Auto-Tuning.

* Motor loss increases during overexcitation braking and high-slip braking. Use a maximum braking frequency of 5% ED and a
maximum braking time of 90 seconds. After you start high-slip braking, you cannot restart the motor until it stops. Use overexcitation
braking to decelerate over a shorter time at a pre-determined speed.
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Mechanical Installation

This chapter explains how to properly mount and install the drive.

2.1 Section Safety ... ————————————— 32
2.2 Installation EnNvironment ... ciccrscsrssrssssssssssssssss s s s ssssssssssssnsssmssssnes 34
2.3 Installation Positions and Clearances............cccoceerrrrrrnsssssssssessessessesssssssssssnnas 35
2.4 Bypass COMPONENLS .......cccuemismrssmssrssnisnssenssssssssssssssssssssssssssssssssssssssassssssssssnssssssns 37
2.5 Bypass Component Names .........ccccoiimirmisnisssssssssssssssssssssssssssssssssssssssssssssssssns 38
2.6 Moving the BYPass .....ccccciiirremrrmrrsrrsssssmssssssssssssssssssssssssssmssssssssssssssssssssssnsssmesssnes 42
2.7 Removing/Reattaching COVers.........ccounminmnmnnnmnnssnsss s 44
2.8 Exterior and Mounting DimenSioNs.........ccccucirmismssmssmsssssssssssssssessssssssssnssssssns 54
2.9 Knock-Out Hole DIimMeNSIONS .......cccciirrmrrmssnsssssesssssess s s ssassssssssssnsssssns 66
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2.1 Section Safety

2.1 Section Safety

AWARNING

Electrical Shock Hazard
Only let approved personnel install, wire, maintain, examine, replace parts, and repair the bypass.
If personnel are not approved, it can cause serious injury or death.

Do not modify the bypass body, drive body, bypass circuitry, or drive circuitry.
Modifications to bypass and drive body and circuitry can cause serious injury or death, will cause damage to the
bypass and drive, and will void the warranty. Yaskawa is not responsible for modifications of the product made by
the user.

Fire Hazard

Do not put flammable or combustible materials on top of the bypass and do not install the bypass
near flammable or combustible materials. Attach the bypass to metal or other noncombustible
material.

Flammable and combustible materials can start a fire and cause serious injury or death.

Crush Hazard
Only approved personnel can operate a crane or hoist to move the bypass.
If unapproved personnel operate a crane or hoist, it can cause serious injury or death from falling equipment.

Before you hang the bypass vertically, use screws to correctly attach the front cover and other
components.

If you do not secure the front cover, it can fall and cause minor injury.

When you use a crane or hoist to lift the bypass during installation or removal, prevent more than
1.96 m/s2 (0.2 G) vibration or impact.

Too much vibration or impact can cause serious injury or death from falling equipment.

When you lift the bypass during installation or removal, do not try to turn it over and do not ignore
a hanging bypass.

If you move a hanging bypass too much or if you ignore it, it can fall and cause serious injury or death.

Use a crane or hoist to move large bypasses when necessary.

If you try to move a large bypass without a crane or hoist, it can cause serious injury or death.

A\ CAUTION

Crush Hazard
Tighten terminal cover screws and hold the case safely when you move the bypass.
If the bypass or covers fall, it can cause moderate injury.
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2.1 Section Safety

NOTICE

Do not let unwanted objects, for example metal shavings or wire clippings, fall into the bypass
during installation. Put a temporary cover over the bypass during installation. Remove the
temporary cover before start-up.

Unwanted objects inside of the bypass can cause damage to the bypass.

Damage to Equipment

When you touch the drive and bypass circuit boards, make sure that you observe correct
electrostatic discharge (ESD) procedures.

If you do not follow procedures, it can cause ESD damage to the drive and bypass circuitry.
Install vibration-proof rubber on the base of the motor or use the frequency jump function in the
bypass to prevent specific frequencies that vibrate the motor.

Motor or system resonant vibration can occur in fixed speed machines that are converted to variable speed. Too
much vibration can cause damage to equipment.
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2.2 Installation Environment

2.2 Installation Environment

The installation environment is important for the lifespan of the product and to make sure that the bypass performance

is correct. Make sure that the installation environment agrees with these specifications.

Environment

Conditions

Area of Use

Indoors

Ambient Temperature Setting

IP20/UL Type 1: -10 °C to +40 °C (14 °F to 104 °F)
IP55/UL Type 12: -10 °C to +40 °C (14 °F to 104 °F)
* Do not let the bypass freeze.

Humidity

98% RH or less
Do not let condensation form on the bypass.

Storage Temperature

-20 °C to +70 °C (-4 °F to +158 °F) (short-term temperature during transportation)

Surrounding Area

Pollution degree 2 or less

Install the bypass in an area without:

* Oil mist, corrosive or flammable gas, or dust

* Metal powder, oil, water, or other unwanted materials

» Radioactive materials or flammable materials, including wood
* Harmful gas or fluids

« Salt

* Direct sunlight

Keep wood and other flammable materials away from the bypass.

Altitude

1000 m (3281 ft) maximum
Note:
Derate the output current by 1% for each 100 m (328 ft) to install the bypass in altitudes between 1000 m to 4000 m (3281 ft to 13123 ft).

It is not necessary to derate the rated voltage in these conditions:
* When you install the bypass at 2000 m (6562 ft) or lower

* When you install the bypass between 2000 m to 4000 m (6562 ft to 13123 ft) and ground the neutral point on the power supply.

Vibration

* 10Hzto 20 Hz: 1 G (9.8 m/s2, 32.15 ft/s?)

* 20Hzto 55 Hz:
H6BPDO002 to D030, H6BPB1P1, B001 to B034: 0.6 G (5.9 m/s2, 19.36 ft/s2)
H6BPDO046 to HOBPD074, HOBPB040 to B077: 0.2 G (1.96 m/s2, 6.43 ft/s?)

* 20 Hzto 55 Hz:
H6B1D002 to D030, H6B1A002 to A028, H6B1B1P1, BO01 to B034: 0.6 G (5.9 m/s2, 19.36 ft/s2)
H6B1D046 to D273, H6B1A042 to A248, H6B1B040 to B302: 0.2 G (1.96 m/s2, 6.43 ft/s?)

Installation Orientation

Install the bypass vertically for sufficient cooling airflow.

NOTICE: Do not let unwanted objects, for example metal shavings or wire clippings, fall into the bypass during installation. Put a
temporary cover over the bypass during installation. Remove the temporary cover before start-up. Unwanted objects inside of the

bypass can cause damage to the bypass.

Note:

Do not put peripheral devices, transformers, or other electronics near the bypass. Shield the bypass from electrical interference if components

must be near the bypass. The bypass or the devices around the bypass may malfunction due to electrical interference.
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2.3 Installation Positions and Clearances

2.3 Installation Positions and Clearances

€ Narrow Bypass Installation Position and Clearances

B Installation Dimensions

Refer to the Dimension Drawing (DD.HB.x.xx.xx) packaged with the bypass for exterior and mounting dimensions

for your model.

B Installation Position

Install the bypass vertically for sufficient cooling airflow.

A - Vertical installation
Figure 2.1 Installation Position

B Single Narrow Bypass Installation Clearances

B - Horizontal installation

Use the clearances specified in Figure 2.2 to install the bypass. Make sure that there is sufficient space for wiring and

airflow.

1A - IC

N\

B B L o] A

A - 50 mm (2 in) minimum

)

N
N

9

5 |
: :.' |
3

C - 120 mm (4.7 in) minimum */

B - 30 mm (1.2 in) minimum D - Airflow direction

Figure 2.2 Single Bypass Installation
*1  This is the distance from a component or mounting bracket that has the maximum height. The highest component is different for different

models.
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2.3 Installation Positions and Clearances

€ Enclosed Bypass Installation Position and Clearances

B Installation Dimensions

Refer to the Dimension Drawing (DD.HB.x.xx.xx) packaged with the bypass for exterior and mounting dimensions
for your model.

B Installation Position

Install the bypass vertically for sufficient cooling airflow.

A - Vertical installation B - Horizontal installation
Figure 2.3 Installation Position

B Single Enclosed Bypass Installation Clearances

Use the clearances specified in Figure 2.4 to install the bypass. Make sure that there is sufficient space for wiring and
airflow.

1A _ c -~

2B B L c D

tA
A - 50 mm (2 in) minimum C - 152 mm (6 in) minimum */
B - 102 mm (4 in) minimum D - Airflow direction

Figure 2.4 Single Bypass Installation
*1  This is the distance from a component or mounting bracket that has the maximum height. The highest component is different for different
models.
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2.4 Bypass Components

24 Bypass Components

€ Input Disconnect Switch

Electrically located on the input power side of the bypass, the door mounted rotary input disconnect switch provides a
way to disconnect bypass from line power for equipment maintenance. Put the disconnect in the OFF position to open
the bypass enclosure door. When open, you can use a padlock to lock the handle in the OFF position. The customer
must supply branch short circuit protection for the bypass.

€ Contactors

The bypass is a 2-contactor or 3-contactor bypass circuit employing IEC rated contactors in an electrically interlocked
arrangement to allow mutually exclusive operation in Drive or Bypass modes.

The control logic and “soft start” characteristic of the drive limit the drive input and output contactors to motor FLA
current or less. For this reason, the drive output contactor has a lower current rating than the bypass contactor. The
bypass contactor is exposed to motor inrush current (LRA) when starting the motor across-the-line and therefore
requires a higher current rating.

€ Overload Relay

Electronic overload relay consists of bypass relay board and two pass-through current transformers. Overload relay
functions, settings, adjustments and reset operations are done through the keypad. The bypass three-phase output
power connection to the motor is made to terminal block TB3.

€ Control Power Transformer

A Control Power Transformer (CPT) is provided to power the bypass 120 Vac control circuit. The VA capacity is
determined by the control circuit and optional functions specified for the unit. The CPT primary is fused in both legs,
the secondary is fused when required by NEC (transformer VA and wire size dependent). One side of the transformer
secondary is grounded to the bypass enclosure.
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2.5 Bypass Component Names

2.5 Bypass Component Names

4 Narrow Bypass Component Names

This section gives an overview of the Narrow Bypass components described in this manual.

B 208 V Narrow Models: H6BPD002 to D074
480 V Narrow Models: H6BPB1P1, B001 to B077

v

N

%
C =
A - Bypass bracket mounting hole H - Keypad
B - Disconnect shaft I - Keypad mounting bracket screw
C - Bypass front cover captive J - Keypad mounting bracket
screws K - Drive
D - Disconnect handle L - Blank keypad
E - Bypass front cover M - Drive mounting screw

F - Bypass enclosure
G - Keypad mounting screw

Figure 2.5 Exploded View of Components (Example Narrow Model D024)
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2.5 Bypass Component Names

H
(o]
B
F
E

A - Output contactor K2 J - Terminal TB6 (Ground)
B - Input contactor K1 K - Terminal TB3 (Serial Comms)
C - Motor connections L - RS-485 terminator switch S1
D - Input power terminals M - Terminal TB4 (Analog Input)
E - Ground terminals N - Analog input V or | switch S2
F - A2 bypass control board O - Terminal TB2 (Digital Inputs)
G - 120 V control transformer P - Terminal TB1 (Digital Outputs)
H - Bypass contactor K3 Q - Digital operator port CN2
I- USB port CN1 R - Option card connector CN5

Figure 2.6 Front View of Narrow Components
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2.5 Bypass Component Names

€ Enclosed Bypass Component Names

This section gives an overview of the Enclosed Bypass components described in this manual.

B 208 V Enclosed Models: H6B1D002 to D273
240 V Enclosed Models: HG6B1A002 to A248
480 V Enclosed Models: H6B1B1P1, B001 to B302

A - Disconnect shaft G - Drive mounting screws

B - Bypass enclosure H - HOA keypad

C - Fan mounting screws | - Bypass enclosure front door
D - Fan cover assembly J - Disconnect switch

E - Bypass enclosure fan K - HV600 drive

F - Bypass PCB A2

Figure 2.7 Exploded View of Components (Enclosed Model D046 Example)
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2.5 Bypass Component Names

a\ Ia\
i
( \ %2 )
s S; i ) L
| D -
o ID@ o ~
I R [ e e
J——10 Dc@cg
K———— HE 7N
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M—t |:| [—
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(o]
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| | | .
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[ o F
|
L F L
InJ
A - Output contactor K2 K - Terminal TB6 (Ground)
B - Input contactor K1 L - Terminal TB3 (Serial Comms)
C - Motor connections M - RS-485 terminator switch S1
D - Input power terminals N - Terminal TB4 (Analog Input)
E - Ground terminals O - Analog input V or | switch S2
F - Bypass PCB A2 P - Terminal TB2 (Digital Inputs)
G - 120 V control transformer Q - Terminal TB1 (Digital Outputs)
H - Bypass contactor K3 R - Digital operator port CN2
|- Fuse block S - Option card connector CN5

J - USB port CN1

Figure 2.8 Front View of Enclosed Components
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2.6 Moving the Bypass

2.6 Moving the Bypass

Obey local laws and regulations when you move and install this product.

CAUTION! Crush Hazard. Tighten terminal cover screws and hold the case safely when you move the bypass. If the bypass or
covers fall, it can cause moderate injury.

Bypass Weight Persons Necessary to Move the Bypass
<15kg (33 Ibs.) 1
>15kg (33 Ibs.) 2 + using appropriate lifting equipment

Refer to Using the Mounting Rails to Move the Bypass on page 42 for information about how to use suspension
systems, wires, or hanging metal brackets to move the bypass.

€ Using the Mounting Rails to Move the Bypass

Use the holes in the mounting rails attached to the bypass to temporarily lift the bypass when you install it. Do not let
the bypass stay vertically or horizontally suspended or move the bypass over a long distance while it is suspended.
Before you install the bypass, make sure that you read these precautions:

WARNING! Crush Hazard. Before you hang the bypass vertically, use screws to correctly attach the front cover and other
components. If you do not secure the front cover, it can fall and cause minor injury.

WARNING! Crush Hazard. When you use a crane or hoist to lift the bypass during installation or removal, prevent more than 1.96
m/s2 (0.2 G) vibration or impact. Too much vibration or impact can cause serious injury or death from falling equipment.

WARNING! Crush Hazard. When you lift the bypass during installation or removal, do not try to turn it over and do not ignore a
hanging bypass. If you move a hanging bypass too much or if you ignore it, it can fall and cause serious injury or death.

B Vertical Suspension
To use the hanging brackets to vertically suspend the drive, lift the drive with this procedure:

1. Put wire through the two holes in the hanging brackets.

A - Suspension angle of at least 50 B - Hanging bracket (2)
degrees

Figure 2.9 Vertical Suspension

2. Use a crane to gradually wind up the wire. Visually make sure that there is sufficient tension in the wire, then
lift the drive to its correct location.

3. Prepare the control panel for installation, then lower the drive.

Note:
When you lower the drive, stop before the drive touches the floor, then slowly lower it the remaining distance.

B Horizontal Suspension

When horizontal suspension is necessary, use this procedure to hang the bypass:
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2.6 Moving the Bypass

1. Put the bypass on the ground horizontally.

NOTICE: When you attach a horizontal lifting cable or chain to the bypass, use a jig or pad between the wire and the
bypass. The wire can scratch the drive and cause damage to the bypass.

A - Hanging bracket (4)

Figure 2.10 Horizontal Suspension
2. Connect wires to the four hanging brackets.

3. Use a crane to lift the bypass.
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2.7 Removing/Reattaching Covers

2.7

Removing/Reattaching Covers

This section gives information about how to open and close and remove and reattach the bypass front cover and drive
front cover and terminal cover for wiring and inspection.

Table 2.1 Procedures to Remove Narrow Covers by Model

Bypass Model
H6BP

Removing the Bypass Cover

Removing the Drive Cover

D002 - D074
B1P1, B001 - B077

Procedure 1
44

Procedure A
46

Table 2.2

Procedures to Remove Enclosed Covers

by Model

Bypass Model
H6B1

Opening the Bypass Cover

Removing the Drive Cover

D002 - D114
A002 - A104
BIPI1, B0OO1 - B124

D143 - D273
A130 - A248

B156 - B302

Procedure 2

Procedure A
46

48

Procedure B
46

€ Removing/Reattaching the Bypass Cover Using Procedure 1

DANGER! Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before servicing,
disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal capacitor
stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage decreases below
50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure that the bypass is
safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

1.

Turn the disconnect handle to the “OFF” position.

DANGER! Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before
servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The
internal capacitor stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC
bus voltage decreases below 50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous
voltages to make sure that the bypass is safe. If you do work on the bypass when it is energized, it will cause serious injury

or death from electrical shock.

44
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2.7 Removing/Reattaching Covers
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Figure 2.11 Disconnect Power
2. Loosen the captive front cover screws.

Figure 2.12 Loosen the Front Cover Screws
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2.7 Removing/Reattaching Covers

3.

Lift up the cover and gently pull forward to remove the front cover.

Figure 2.13 Remove the Front Cover
4. Reverse the steps to reattach the cover.

€ Removing/Reattaching the Drive Cover Using Procedure A

DANGER! Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before servicing,
disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal capacitor
stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage decreases below
50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure that the bypass is
safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

B Remove the Front Cover

1. Remove the bypass front cover in Procedure A
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2.7 Removing/Reattaching Covers

2. Loosen the front cover screw.

Figure 2.14 Loosen the Front Cover Screw

3. Push on the tabs in the sides of the front cover then pull the front cover forward to remove it from the drive.

AR

Figure 2.15 Remove the Front Cover

B Reattach the Front Cover

1. Wire the drive and other peripheral devices.
2. Reverse the steps to reattach the cover.

Note:
»Make sure that you did not pinch wires or signal lines between the front cover and the drive before you reattach the cover.
»Make sure that the tabs on the sides of the front cover correctly click into the hook.

*Tighten the screws to a tightening torque of 0.98 N-m to 1.33 N-m (8.67 in-Ib to 11.77 in-Ib).

Figure 2.16 Reattach the Front Cover
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2.7 Removing/Reattaching Covers

€ Opening/Closing the Bypass Cover Using Procedure 2

DANGER! Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before servicing,
disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal capacitor
stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage decreases below
50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure that the bypass is
safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

1. Turn the disconnect handle to the “OFF” position.

DANGER! Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before

servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The
internal capacitor stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC
bus voltage decreases below 50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous

voltages to make sure that the bypass is safe. If you do work on the bypass when it is energized, it will cause serious injury
or death from electrical shock.
( /AR

\Y
©)

©

gy _ ==

OFF

Figure 2.17 Disconnect Power
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2.7 Removing/Reattaching Covers

2. Turn the flat head screw fasteners on the cover 1/2 turn counter-clockwise.

®

kY

.

T — SN

Figure 2.18 Turn the Screw Fasteners
3. The door will now swing open on hinges located on left side of the bypass.

Figure 2.19 Swing Open Door
4. Reverse the steps to close the cover.
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2.7 Removing/Reattaching Covers

€4 Removing/Reattaching the Drive Cover Using Procedure A

DANGER! Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before servicing,
disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal capacitor
stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage decreases below
50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure that the bypass is
safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

B Remove the Front Cover

1. Remove the bypass front cover in Procedure A

2. Loosen the front cover screw.

Figure 2.20 Loosen the Front Cover Screw
3. Push on the tabs in the sides of the front cover then pull the front cover forward to remove it from the drive.

Figure 2.21 Remove the Front Cover

B Reattach the Front Cover

1. Wire the drive and other peripheral devices.

2. Reverse the steps to reattach the cover.

Note:

*Make sure that you did not pinch wires or signal lines between the front cover and the drive before you reattach the cover.
*Make sure that the tabs on the sides of the front cover correctly click into the hook.

* Tighten the screws to a tightening torque of 0.98 N-m to 1.33 N-m (8.67 inIb to 11.77 in-Ib).
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2.7 Removing/Reattaching Covers

Figure 2.22 Reattach the Front Cover

€ Removing/Reattaching the Cover Using Procedure B

DANGER! Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized drive. Before servicing,
disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal capacitor
stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus voltage decreases below 50
Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure that the drive is safe. If
you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

B Remove the Terminal Cover

1. Loosen the screws on the terminal cover, then pull down on the cover.

CAUTION! Crush Hazard. Loosen the cover screws. Do not fully remove them. If you fully remove the cover screws, the
terminal cover can fall and cause moderate injury.

Figure 2.23 Loosen the Terminal Cover Mounting Screws
2. Pull the terminal cover away from the drive.

Figure 2.24 Remove the Terminal Cover
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2.7 Removing/Reattaching Covers

B Remove the Front Cover

1. Remove the keypad from the drive.

A - Keypad

Figure 2.25 Remove the Keypad
2. Loosen the front cover screws.

Figure 2.26 Loosen the Front Cover Screws
3. Pull part A of the front cover forward to remove the cover from the drive.

A - Pull forward to remove the front cover.

Figure 2.27 Pull Forward to Remove the Front Cover
4. Remove the front cover from the drive.

Figure 2.28 Remove the Front Cover

B Reattach the Front Cover

Wire the drive and other peripheral devices then reattach the front cover.

52 YASKAWA SIEPYAIH6B01D HV600 NARROW & ENCLOSED BYPASS TECHNICAL REFERENCE



2.7 Removing/Reattaching Covers

1. Move the front cover to connect the hooks at the top of the front cover to the drive.

A - Hooks

Figure 2.29 Reattach the Front Cover

2. Move the front cover while pushing on the hooks on the left and right sides of the front cover until it clicks into

position.
Note:
Make sure that you did not pinch wires or signal lines between the front cover and the drive before you reattach the cover.

Figure 2.30 Reattach the Front Cover
3. Reattach the keypad to its initial position.

B Reattach the Terminal Cover

Wire the drive and other peripheral devices then reattach the terminal cover.
Note:

»Make sure that you do not pinch wires or signal lines between the wiring cover and the drive before you reattach the cover.

*Tighten the screws to a tightening torque of 0.98 N-m to 1.33 N-m (8.67 Ibf-in to 11.77 Ibf-in).

Figure 2.31 Reattach the Terminal Cover
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2.8 Exterior and Mounting Dimensions

2.8 Exterior and Mounting Dimensions

€ 208 Vac Narrow Models H6BPD002 to D074
480 Vac Narrow Models H6BPB1P1, B001 to BO77

D2 100 0.44 (112)
i W1 i """"" "—(25. 4) ] Top/Bottom
M 6] )
4.72- i M ]
31.
> Al me9 [YIB /(318)
- Minimum
=2 g
D —— a ﬂ )
—
2
/ \ .
] '
i — 1L K_ i H
8 8
85 H1
Dc§=D o
H2
4 ° o °° |
]
Dol/__]__‘: " .o °
@ (1) H3 . |
( — /- +
L - 7L . T
w 472 (119.9) Minimum H4 L W2 J
D1 Top/Bottom
° in (mm)

*1 Refer to “Knock-Out Hole Dimensions” for side and bottom conduit knock-out dimensions.

Figure 2.32 Narrow Exterior and Mounting Dimensions Diagram
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2.8 Exterior and Mounting Dimensions

Table 2.3 Bypass Narrow Model Enclosure Dimensions: 208 Vac

Dimensions
Bypass X
Model in (mm) Wt. (Ib)
[xf3zh> w H D w1 w2 HA H2 H3 H4 D1 D2
o2 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 0.52 12.97 10.58 55
(1588) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (762) (13.2) (329.4) (268.8)
5003 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 0.52 12.97 10.58 s
(1588) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (76.2) (132) (329.4) (268.8)
o004 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 0.52 12.97 10.58 55
(1588) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (76.2) (132) (329.4) (268.8)
5007 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 0.52 12,97 10.58 55
(158.8) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (76.2) (132) (329.4) (268.8)
ol 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 0.52 12,97 10.58 55
(158.8) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (76.2) (132) (329.4) (268.8)
bole 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 0.52 12,97 10.58 55
(158.8) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (76.2) (132) (329.4) (268.8)
oas 6.92 45.17 14.71 6.25 429 44.14 39.17 3.00 0.52 12,97 11.17 o
757y | (1147.4) | (373.6) (158.8) (108.9) | (11212) (995) (76.2) (132) (329.4) (283.8)
030 6.92 45.17 14.71 6.25 429 44.14 39.17 3.00 0.52 12,97 11.17 o
757y | (1474 | (373.6) (158.8) (108.9) | (11212 (995) (76.2) (132) (329.4) (283.8)
bode 10.07 48.70 15.28 9.38 7.63 4747 36.00 635 0.62 12.94 11.33 .
(255.7) (1237) (388.2) (238.3) (193.9) | (12058) | (914.4) (161.3) (15.6) (328.8) (287.8)
05 10.07 48.70 15.28 9.38 7.63 47.47 36.00 635 0.62 12.94 11.33 0
(255.7) (1237) (388.2) (238.3) (193.9) | (12058) | (914.4) (161.3) (15.6) (328.8) (287.8)
o4 12.52 52.06 16.60 11.86 9.89 51.06 36.00 8.03 0.50 14.26 1235 128
G18.1) | (13223) | @17 (301.3) ©@512) | (12969) | (914.4) (204) 12.7) (362.3) (313.8)
Table 2.4 Bypass Narrow Model Enclosure Dimensions: 480 Vac
B Dimensions
ypass )
Model in (mm) Wt. (Ib)
LSER w H D wi1 w2 H1 H2 H3 H4 D1 D2
B1pl 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 0.52 12.97 10.58 s
(158.8) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (76.2) (132) (329.4) (268.8)
5001 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 0.52 12,97 10.58 iy
(158.8) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (76.2) (132) (329.4) (268.8)
5002 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 052 12.97 10.58 iy
(158.8) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (76.2) (132) (329.4) (268.8)
5003 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 052 12.97 10.58 iy
(158.8) | (1057.7) | (373.6) (158.8) (108.9) | (10312) | (905.3) (76.2) (132) (329.4) (268.8)
5004 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 052 12.97 10.58 iy
(1588) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (762) (132) (329.4) (268.8)
5007 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 052 12.97 10.58 s
1588) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (762) (13.2) (329.4) (268.8)
Bol1 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 052 12.97 10.58 s
(1588) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (76.2) (132) (329.4) (268.8)
B0l 6.25 41.64 14.71 6.25 429 40.60 35.64 3.00 0.52 12.97 10.58 s
(1588) | (1057.7) | (373.6) (158.8) (1089) | (10312) | (905.3) (76.2) (132) (329.4) (268.8)
021 6.92 45.17 14.71 6.25 429 44.14 39.17 3.00 0.52 12.97 .17 o
757y | (1147.4) | (373.6) (158.8) (1089) | (11212) (995) (76.2) (132) (329.4) (283.8)
027 6.92 45.17 14.71 6.25 429 44.14 39.17 3.00 0.52 12.97 .17 6
757 | (1147.4) | (373.6) (158.8) (1089) | (11212) (995) (76.2) (132) (329.4) (283.8)
5034 10.07 4870 15.28 9.38 7.63 47.47 36.00 635 0.62 12.94 1133 "
(255.7) (1237) (388.2) (238.3) (193.9) | (1205.8) | (914.4) (161.3) (15.6) (328.8) (287.8)
5040 10.07 4870 15.28 9.38 7.63 47.47 36.00 635 0.62 12.94 11.33 %
(255.7) (1237) (388.2) (238.3) (193.9) | (1205.8) | (914.4) (161.3) (15.6) (328.8) (287.8)
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2.8 Exterior and Mounting Dimensions

Dimensions
Bypass )
Model in (mm) Wt. (Ib)
LICEE w H D w1 w2 H1 H2 H3 H4 D1 D2
8052 10.07 4870 1528 9.38 7.63 47.47 36.00 6.35 0.62 12.94 1133 o
255.7) (1237) 6882 | (2383) | (193.9) | (12058) | (9144) | (1613 (15.6) (3288) | (2878
06 12,52 52.06 16.60 11.86 9.89 51.06 36.00 8.03 0.50 14.26 1235 .
Gisy | 3223 | @i | cosy | @s12) | (2069 | ©144) (204) a2.7) G623 | G138
8077 12.52 52.06 16.60 11.86 9.89 51.06 36.00 8.03 0.50 14.26 1235 35
Gisy | 13223 | @i | cosy | @s12) | 2069 | ©144) (204) a12.7) G623 | G138
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2.8 Exterior and Mounting Dimensions

€ 208 Vac Enclosed Models H6B1D002 to D169
240 Vac Enclosed Models H6B1A002 to A154
480 Vac Enclosed Models H6B1B1P1, B001 to B156

{ D4
] o
D2
Door Open 90° D3
L T )
S - L we w7
D |
D1 W .
2x @ 1.00 (25) riﬁ w1 =
b -
®
< e y '\ 3
Air Flow
n -
|
i
II Minimum
4.00 (102
H2 o (102) H1 H

of I ;

L — U ) u:_. L
Minimum XA" Flow 01'%3 — = E 0.50
6.00 (152) 13 (13)

_________ 1.00

HJ; (25)
s

D6
in (mm)

Figure 2.33 Enclosed Exterior and Mounting Dimensions Diagram
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2.8 Exterior and Mounting Dimensions

Table 2.5 Bypass Enclosed Model Enclosure Dimensions: 208 Vac

Dimensions

Bypass )
Model in (mm)
HEB1 | poo2 ‘ D003 ‘ D004 | D007 | D010 ‘ D016 | D024 | D030 | D046 | D059 | D074 ‘ D088 | D114 | D143 | D169
W 15.69 18.69 20.73 25.63 33.73
(398) (475) (526) (651) (857)
- 25.88 33.88 37.09 42.09 53.09
(657) (860) (942) (1069) (1349)
b 15.57 17.58 18.54 18.84 20.54
(396) (447) 471) (479) (522)
Wi 12.73 15.73 17.73 22.73 30.73
(323) (400) (450) (577 (781)
w2 14.81 17.81 19.81 24.81 32.81
(376) (452) (503) (630) (833)
W3 11.09 14.09 16.09 21.09 29.09
(282) (358) (409) (536) (739)
w4 3.75 4.50 6.50 4.00 9.00
95) (114) (165) (102) (229)
WS 3.50 5.00 5.00 8.00 9.00
(89) 127) (127) (203) (229)
W6 6.75 6.75 6.75 8.00 10.00
171 (171) (171 (203) (254)
W7 1.25 3.00 3.00 3.00 3.00
(32) (76) (76) (76) (76)
- 24.61 32.61 35.82 40.82 51.82
(625) (828) (910) (1037) (1316)
- 20.00 27.00 30.00 30.00 44.00
(508) (686) (762) (762) (1118)
. 13.73 15.74 16.70 17.00 18.70
(349) (400) (424) (432) (475)
- 28.415 33.420 36.42 41.720 51.417
(722) (849) (925) (1060) (1306)
D3 7.00 8.50 9.50 8.50 8.50
178) (216) (241) (216) (216)
- 5.00 5.00 5.00 5.00 8.00
127) 127) (127) (127) (203)
DS 7.00 8.00 9.00 8.00 8.50
178) (203) (229) (203) (216)
D6 1.50 3.00 3.00 3.00 8.00
(25) (76) (76) (76) (203)
7 5.00 6.00 6.00 5.00 8.00
127) (152) (152) (127) (203)
bg 4.00 5.00 6.00 7.00 8.50
(102) 127) (152) (178) (216)
Wt. (Ib) 93 125 ‘ 128 159 ‘ 163 224 ‘ 233 | 2438 419 ‘ 434
Table 2.6 Bypass Enclosed Model Enclosure Dimensions: 240 Vac
Dimensions
Bypass )
Model in (mm)
HEB1 | Ag02 | A003 ‘ A004 | A006 | A009 | A015 | A022 | A028 | A042 | A054 | A068 | A080 | A104 | A130 ‘ A154
W 15.69 18.69 20.73 25.63 33.73
(398) (475) (526) (651) (857)
. 25.88 33.88 37.09 42.09 53.09
(657) (860) (942) (1069) (1349)
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2.8 Exterior and Mounting Dimensions

Dimensions
Bypass X
Model in (mm)
HEBT | Aoo2 | A003 | A004 ‘ A006 ‘ A009 | A015 | A022 | A028 | A042 | A054 | A068 ‘ A080 ‘ A104 | A130 | A154
b 15.57 17.58 18.54 18.84 20.54
(396) (447) (@71 (479) (522)
Wi 12.73 15.73 17.73 22.73 30.73
(323) (400) (450) (577) (781)
w2 14.81 17.81 19.81 24.81 32.81
(376) (452) (503) (630) (833)
W3 11.09 14.09 16.09 21.09 29.09
(282) (358) (409) (536) (739)
- 375 4.50 6.50 4.00 9.00
(95) (114) (165) (102) (229)
Ws 3.50 5.00 5.00 8.00 9.00
(89) (127) (127) (203) (229)
W6 6.75 6.75 6.75 8.00 10.00
(171) (171) a71) (203) (254)
W7 1.25 3.00 3.00 3.00 3.00
(32) (76) (76) (76) (76)
- 24.61 32.61 35.82 40.82 51.82
(625) (828) (910) (1037) (1316)
- 20.00 27.00 30.00 30.00 44.00
(508) (686) (762) (762) (1118)
. 13.73 15.74 16.70 17.00 18.70
(349) (400) (424) (432) (475)
D2 28.415 33.420 36.42 41.720 51.417
(722) (849) (925) (1060) (1306)
D3 7.00 8.50 9.50 8.50 8.50
(178) (216) (241) (216) (216)
D4 5.00 5.00 5.00 5.00 8.00
(127) (127) (127) (127) (203)
DS 7.00 8.00 9.00 8.00 8.50
(178) (203) (229) (203) (216)
D6 1.50 3.00 3.00 3.00 8.00
(25) (76) (76) (76) (203)
b7 5.00 6.00 6.00 5.00 8.00
(127) (152) (152) (127) (203)
DS 4.00 5.00 6.00 7.00 8.50
(102) (127) (152) (178) (216)
Wt. (Ib) 93 125 ‘ 128 159 ‘ 163 224 ‘ 233 ‘ 248 419 | 434
Table 2.7 Bypass Enclosed Model Enclosure Dimensions: 480 Vac
Dimensions
Bypass X
Model in (mm)
H6B1 | p1pq ‘ B001 ‘ B002 ‘ B003 ‘ B004 ‘ B007 ‘ B011 ‘ B014 | B021 ‘ B027 ‘ B034 | B040 ‘ B052 ‘ B065 | B077 ‘ B096 ‘ B124 | B156
W 15.69 18.69 20.73 25.63 33.73
(398) (475) (526) (651) (857)
° 25.88 33.88 37.09 42.09 53.09
(657) (860) (942) (1069) (1349)
b 15.57 17.58 18.54 18.84 20.54
(396) (447) (471) (479) (522)
Wi 12.73 15.73 17.73 22.73 30.73
(323) (400) (450) (577) (781)
W2 14.81 17.81 19.81 24.81 32.81
(376) (452) (503) (630) (833)
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2.8 Exterior and Mounting Dimensions

Dimensions
Bypass N
Model in (mm)
2 B1P1 | B001 | B002 | B003 | B004 | B007 | B011 | B014 | B021 | B027 | B034 | B040 | B052 | B065 | BO77 | B096 | B124 | B156
W3 11.09 14.09 16.09 21.09 29.09
(282) (358) (409) (536) (739)
W4 3.75 4.50 6.50 4.00 9.00
(95) (114) (165) (102) (229)
w5 3.50 5.00 5.00 8.00 9.00
(89) 127) 127) (203) (229)
W6 6.75 6.75 6.75 8.00 10.00
a7 a7 a171) (203) (254)
W7 1.25 3.00 3.00 3.00 3.00
32) (76) (76) (76) (76)
m 24.61 32.61 35.82 40.82 51.82
(625) (828) (910) (1037) (1316)
m 20.00 27.00 30.00 30.00 44.00
(508) (686) (762) (762) (1118)
DI 13.73 15.74 16.70 17.00 18.70
(349) (400) (424) (432) (475)
D2 28.415 33.420 36.42 41.720 51.417
(722) (849) (925) (1060) (1306)
D3 7.00 8.50 9.50 8.50 8.50
178) (216) (241) (216) (216)
D4 5.00 5.00 5.00 5.00 8.00
127) 127) 127) 127) (203)
D5 7.00 8.00 9.00 8.00 8.50
(178) (203) (229) (203) (216)
D6 1.50 3.00 3.00 3.00 8.00
(25) (76) (76) (76) (203)
D7 5.00 6.00 6.00 5.00 8.00
127) (152) (152) 127) (203)
D8 4.00 5.00 6.00 7.00 8.50
(102) 127) (152) (178) (216)
Wt. (Ib) 93 | 93 ‘ 93 ‘ 93 | 93 | 94 ‘ 94 ‘ 94 125 | 129 ‘ 137 162 | 168 ‘ 179 233 | 247 | 263 431
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2.8 Exterior and Mounting Dimensions

€4 208 Vac Enclosed Models H6B1D211, D273
240 Vac Enclosed Models H6B1A192, A248
480 Vac Enclosed Models H6B1B180 to B302
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Figure 2.34 Enclosed Exterior and Mounting Dimensions Diagram
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2.8 Exterior and Mounting Dimensions

Table 2.8 Bypass Enclosed Model Enclosure Dimensions: 208 Vac

Dimensions
Bypass Model in (mm)
H6B1
D211 D273
W 37.75
(959)
87.01
H
(2210)
32.19
D
(818)
35.25
Wi
(895)
W2 8.50
(216)
2.62
W3 6
(67)
1.2
W4 >
(32)
W5 1.12
(28)
41.99
W6
(1067)
39.75
W7
(1010)
3.00
W8
(76)
W9 9.75
(248)
84.01
H1
(2134)
69.34
H2
(1761)
9.05
D1
(230)
33.53
D2
(852)
23.14
D3
(588)
2
D4 65.23
(1657)
17.00
D5
(432)
12.
D6 0
(305)
16.50
D7
(419)
11.80
D8
(300)
11.54
D9
(293)
17.00
D10
(432)
18.25
D11
(464)
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2.8 Exterior and Mounting Dimensions

Dimensions
Bypass Model in (mm)
H6B1
D211 ‘ D273
11.2
D12 5
(286)
Wt. (Ib) 832 ‘ 859
Table 2.9 Bypass Enclosed Model Enclosure Dimensions: 240 Vac
Dimensions
Bypass Model in (mm)
H6B1
A192 ‘ A248
W 37.75
(959)
87.01
H
(2210)
32.19
D
(818)
Wi 35.25
(895)
8.50
w2
(216)
2.62
w3
(67)
1.25
w4
(32)
1.12
w5
(28)
41.99
Wo6
(1067)
39.75
w7
(1010)
W8 3.00
(76)
W9 9.75
(248)
84.01
H1
(2134)
69.34
H2
(1761)
9.05
DI
(230)
33.53
D2
(852)
23.14
D3
(588)
65.23
D4
(1657)
17.00
D5
(432)
12.00
D6
(305)
16.50
D7
(419)
11.
D8 80
(300)
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2.8 Exterior and Mounting Dimensions

Dimensions
Bypass Model in (mm)
H6B1
A192 A248
11.
D9 54
(293)
17.00
D10
(432)
18.25
DIl
(464)
11.25
D12
(286)
Wt. (Ib) 803 ‘ 859
Table 2.10 Bypass Enclosed Model Enclosure Dimensions: 480 Vac
Dimensions
Bypass Model in (mm)
H6B1
B180 B240 I B302
W 37.75
(959)
H 87.01
(2210)
32.19
D
(818)
35.25
W1
(895)
8.50
w2
(216)
2.
W3 62
(67)
1.2
W4 >
(32)
112
w5
(28)
41.
Woé 99
(1067)
39.75
w7
(1010)
w8 3.00
(76)
W9 9.75
(248)
Hi 84.01
(2134)
69.34
H2
(1761)
9.05
D1
(230)
33.53
D2
(852)
23.14
D3
(588)
65.23
D4
(1657)
17.00
D5
(432)
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2.8 Exterior and Mounting Dimensions

Dimensions
Bypass Model in (mm)
H6B1
B180 B240 B302
D6 12.00
(305)
D7 16.50
(419)
D8 11.80
(300)
D9 11.54
(293)
DIo 17.00
(432)
D11 18.25
(464)
DI2 11.25
(286)
Wt. (Ib) 803 857 964
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2.9 Knock-Out Hole Dimensions

2.9

€ 208 Vac Narrow Models H6BPD002 to D074
480 Vac Narrow Models H6BPB1P1, B001 to B077

Knock-Out Hole Dimensions

{ odd = w3
\ D = EB
0.875 A\\ D*s a g
@ -1 - _
2.00 S () g q f E
(50.8)"] ) / |\-|1 [ERAN

00.875 pd4 H
(both sides) (both sides)

-—

Figure 2.35 Knock-out Dimensions Diagram

Table 2.11 Narrow Bypass Knock-out Hole Dimensions: 208 Vac

Dimensions
Bypass X
Model in (mm)
R w H D W1 w2 w3 H1 D1 D2 D3 od4
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
D002 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
D003 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
D004 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
D007 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 225 2.00 1.04 4.08 3.08 1.51
D010 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 225 2.00 1.04 4.08 3.08 1.51
D016 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 225 2.00 1.04 4.08 3.08 1.51
D024 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 225 2.00 1.04 4.08 3.08 1.51
D030 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
7.00 3.00 2.25 2.75 3.32 1.19 7.00 3.33 0.33
D046 no offset 1.750
(177.8) (76.2) (57.2) (69.9) (84.2) (30.3) (177.8) (84.5) (8.3)
7.00 3.00 2.25 2.75 3.32 1.19 7.00 3.33 0.33
D059 no offset 1.750
(177.8) (76.2) (57.2) (69.9) (84.2) (30.3) (177.8) (84.5) (8.3)
9.75 3.75 2.75 4.00 3.93 1.06 0.50 14.26 3.88 0.38
D074 2.469
(247.7) (95.3) (69.9) (101.6) (99.9) (26.8) (12.7) (362.3) (98.4) 9.5)
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2.9 Knock-Out Hole Dimensions

Table 2.12 Bypass Knock-out Hole Dimensions: 480 Vac

Dimensions
Bypass )
Model in (mm)
el w H D w1 w2 w3 H1 D1 D2 D3 Bda
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
BIP1 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
B001 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
B002 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
B003 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.1 .01 2. . . . X . .
B004 8 3.0 00 2.25 2.00 1.04 10 offiset 4.08 3.08 1.51 1375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
B007 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
BO11 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
B014 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
B021 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
4.18 3.01 2.00 2.25 2.00 1.04 4.08 3.08 1.51
B027 no offset 1.375
(106.2) (76.5) (50.8) (57.2) (50.8) (26.3) (103.5) (78.1) (38.4)
7.00 3.00 2.25 2.75 3.32 1.19 7.00 3.33 0.33
B034 no offset 1.750
(177.8) (76.2) (57.2) (69.9) (84.2) (30.3) (177.8) (84.5) (8.3)
7.00 3.00 2.25 2.75 3.32 1.19 7.00 3.33 0.33
B040 no offset 1.750
(177.8) (76.2) (57.2) (69.9) (84.2) (30.3) (177.8) (84.5) (8.3)
7.00 3.00 2.25 2.75 3.32 1.19 7.00 3.33 0.33
B052 no offset 1.750
(177.8) (76.2) (57.2) (69.9) (84.2) (30.3) 177.8) (84.5) (8.3)
9.75 3.75 2.75 4.00 3.93 1.06 0.50 14.26 3.88 0.38
B065 2.469
(247.7) (95.3) (69.9) (101.6) (99.9) (26.8) (12.7) (362.3) (98.4) 9.5)
9.75 3.75 2.75 4.00 3.93 1.06 0.50 14.26 3.88 0.38
B077 2.469
(247.7) (95.3) (69.9) (101.6) (99.9) (26.8) (12.7) (362.3) (98.4) 9.5)
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2.9 Knock-Out Hole Dimensions
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Electrical Installation

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

This chapter explains how to wire the control circuit terminals, motor, and power supply.

Section Safety ... ——————————— 70
Wiring DiagramsS ........cocciccmrrsmsssrsssssssssssssssssssssssssssssssssssssmssssssssnsssssssssssssssssnssssnssses 72
Main CirCUit WIriNg ..o sss s s e ssmssms s s ssssnes 79
Main Circuit Terminal Wiring Procedure ..........ccccoonnnnnnmnnnnnnnssessesssssssssssnns 90
(2377 0 2= K 00T 1 4 oY 1 1= 93
Drive Control CirCUIit.......ooororerrcrrrsr s s 99
Control 1/O CoNNECLIONS. ... sn s smnssnnns 107
Connect the Bypass to @ PC......... s sses s sssssses s ssssssnsnns 109
Motor Application Precautions..........cocrnrnssnnmsssssss s sesssnnns 110
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3.1 Section Safety

3.1 Section Safety

ADANGER

Electrical Shock Hazard

Do not examine, connect, or disconnect wiring on an energized bypass. Before servicing,
disconnect all power to the equipment and wait for the time specified on the warning label at a
minimum. The internal capacitor stays charged after the bypass is de-energized. The charge
indicator LED extinguishes when the DC bus voltage decreases below 50 Vdc. When all indicators
are OFF, remove the covers before measuring for dangerous voltages to make sure that the bypass
is safe.

If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

AWARNING

Electrical Shock Hazard

Do not operate the bypass when covers are missing. Replace covers and shields before you
operate the bypass. Use the bypass only as specified by the instructions.

Some figures in this section include bypasses without covers or safety shields to more clearly show the inside of the
bypass. If covers or safety shields are missing from the bypass, it can cause serious injury or death.

Ground the neutral point on the power supply of the bypass to comply with the EMC Directive
before you turn on the EMC filter.

If you turn ON the EMC filter, but you do not ground the neutral point, it can cause serious injury or death.

Make sure that the protective ground wire conforms to technical standards and local safety
regulations. The IEC/EN 61800-5-1:2007 standard specifies that you must wire the power supply to
automatically de-energize when the protective ground wire disconnects. You can also connect a

protective ground wire that has a minimum cross-sectional area of 10 mm2 (copper wire) or 16 mm?2
(aluminum wire).

If you do not obey the standards and regulations, it can cause serious injury or death. The leakage current of the
bypass will be more than 3.5 mA.

The bypass can cause a residual current with a DC component in the protective earthing
conductor. When a residual current operated protective or monitoring device prevents direct or
indirect contact, always use a type B Ground Fault Circuit Interrupter (GFCI) as specified by IEC/EN
60755.

If you do not use the correct GFCI, it can cause serious injury or death.

Do not wear loose clothing or jewelry when you do work on the bypass. Tighten loose clothing and
remove all metal objects, for example watches or rings.

Loose clothing can catch on the bypass and jewelry can conduct electricity and cause serious injury or death.

Do not remove covers or touch circuit boards while the bypass is energized.
If you touch the internal components of an energized bypass, it can cause serious injury or death.

Only let approved personnel install, wire, maintain, examine, replace parts, and repair the bypass.
If personnel are not approved, it can cause serious injury or death.

Do not modify the bypass body, drive body, bypass circuitry, or drive circuitry.
Modifications to bypass and drive body and circuitry can cause serious injury or death, will cause damage to the
bypass and drive, and will void the warranty. Yaskawa is not responsible for modifications of the product made by
the user.

Fire Hazard
Tighten all terminal screws to the correct tightening torque.

Connections that are too loose or too tight can cause incorrect operation and damage to the bypass. Incorrect
connections can also cause death or serious injury from fire.
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3.1 Section Safety

AWARNING

Tighten screws at an angle in the specified range shown in this manual.
If you tighten the screws at an angle not in the specified range, you can have loose connections that can cause
damage to the terminal block or start a fire and cause serious injury or death.

Damage to Equipment

Do not apply incorrect voltage to the main circuit of the bypass. Operate the bypass in the specified
range of the input voltage on the nameplate.

Voltages that are higher than the permitted nameplate tolerance can cause damage to the bypass.

NOTICE

Do not let unwanted objects, for example metal shavings or wire clippings, fall into the bypass
during installation. Put a temporary cover over the bypass during installation. Remove the
temporary cover before start-up.

Unwanted objects inside of the bypass can cause damage to the bypass.

Damage to Equipment

When you touch the bypass, drive, and circuit boards, make sure that you observe correct
electrostatic discharge (ESD) procedures.

If you do not follow procedures, it can cause ESD damage to the drive and bypass circuitry.

Select a motor that is compatible with the load torque and speed range. When 100% continuous
torque is necessary at low speed, use an inverter-duty motor. When you use a standard fan-cooled
motor, decrease the motor torque in the low-speed range.

If you operate a standard fan-cooled motor at low speed and high torque, it will decrease the cooling effects and can
cause heat damage.

Obey the speed range specification of the motor as specified by the manufacturer. When you must
operate the motor outside of its specifications, contact the motor manufacturer.

If you continuously operate oil-lubricated motors outside of the manufacturer specifications, it can cause damage to
the motor bearings.

When the input voltage is 440 V or higher or the wiring distance is longer than 100 m (328 ft), make
sure that the motor insulation voltage is sufficient or use an inverter-duty motor with reinforced
insulation.

Motor winding and insulation failure can occur.

Make sure that all connections are correct after you install the bypass and connect peripheral
devices.

Incorrect connections can cause damage to the bypass.

Note:
* Torque characteristics are different than when you operate the motor directly from line power. Make sure that you understand the load
torque characteristics for the application.

* The current rating of submersible motors is usually higher than the current rating of standard motors for a given motor power. Make sure
that the rated output current of the bypass is equal to or more than the current rating of the motor. If the motor wire length is longer than 100
m (328 ft), select the correct wire gauge to adjust for a loss in voltage and prevent a loss of motor torque.

* Do not use unshielded wire for control wiring. Use shielded, twisted-pair wires and ground the shield to the ground terminal of the bypass.
Unshielded wire can cause electrical interference and unsatisfactory system performance.
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3.2 Wiring Diagrams

3.2 Wiring Diagrams

DANGER! Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before servicing,
disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal capacitor
stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage decreases below
50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure that the bypass is
safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

WARNING! Electrical Shock Hazard. De-energize the bypass and wait 5 minutes minimum until the Charge LED turns off. Remove
the front cover and terminal cover to do work on wiring, circuit boards, and other parts. Use terminals for their correct function only.
Incorrect wiring, incorrect ground connections, and incorrect repair of protective covers can cause death or serious injury.

WARNING! Electrical Shock Hazard. Correctly ground the drive before you turn on the EMC filter switch. If you touch electrical
equipment that is not grounded, it can cause serious injury or death.

WARNING! Electrical Shock Hazard. Use the terminals for the drive only for their intended purpose. Refer to the technical manual
for more information about the I/O terminals. Wiring and grounding incorrectly or modifying the cover may damage the equipment or
cause injury.

4 Standard Narrow Connection Diagram

Wire the bypass as specified by Figure 3.1.

WARNING! Sudden Movement Hazard. Set the MFDI parameters before you close control circuit switches. Incorrect Run/Stop
circuit sequence settings can cause serious injury or death from moving equipment.

WARNING! Sudden Movement Hazard. Check the I/O signals and the external sequences for the drive before you set the
Application Preset function. When you set the Application Preset function (A1-06 # 0), it changes the I/O terminal functions for the
drive and it can cause equipment to operate unusually. This can cause serious injury or death.

WARNING! Fire Hazard. Install sufficient branch circuit short circuit protection as specified by applicable codes and this manual.
The bypass is suitable for circuits that supply not more than 100,000 RMS symmetrical amperes, 240 Vac maximum (208/240 V),
480 Vac maximum (480 V). Incorrect branch circuit short circuit protection can cause serious injury or death.

NOTICE: When the input voltage is 440 V or higher or the wiring distance is longer than 100 m (328 ft), make sure that the motor
insulation voltage is sufficient or use an inverter-duty motor with reinforced insulation. Motor winding and insulation failure can
occur.

Note:

Do not connect the AC control circuit ground to the drive enclosure. Incorrect ground wiring can cause the control circuit to operate
incorrectly.
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3.2 Wiring Diagrams

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17
MAIN DISCONNECT
101 ________________ A CONTROL TRANSFORMER PRIMARY CONNECTIONS
N 1 INPUT TERMINALS JUMPER
102 L1 o 1 1 T N VoLTS ry B LOCATION
[CORN G 2 CONTROL TRANSFORMER 208 H1) | (H2) NONE
A 103 CUSET%?A»ER’S o ! 12 12 T R 460/480 | (H1) | (H4) | (H2) TO (H3) A
A.C. LINES [CRCE) o
104 SEE L3 13 110 100
o o AN — RS o0 oo
105 STANOARD DRIVE INPUT DISCONNECT DI-1/2/3/4/5/6/7/8 7
110
N DISCONNECT SWITCH 59 3 OPTION PG ELECTRONIG BYPASS
106 po SEE NOTE 3 2l | < CUSTOMER CONTACTS CONTRO
= oy /770 L SEENOES w @ » 24VDC, BMA RATED _ PARAMETERS INTERNAL SUPPLY oNZ
EARTH R , DRIVE % Z2-01 TO Z2-16 T'T'Z_I 24 VDC LOGIC 100
107 eROUNO 1 OR 1 feA— < 52
2 e . of @ o DISCONNEGT 1] RN (o) 1] [0t ve cou | [ B
108 CROUIT BREAKER sl 8 2 swer >—*jH/—E| RUN ENABLE — SAFETY (NC) |2] | DI-2 e
! _ -
CB1 <] TN T ror Bast nos * DO-1 K1 SEECE)NNF;%T
D002-D074
109 o Do0a—Dor4 ——10 RUN INTERLOCK (BAS) | 3] | DI-3 ] o115 100, CONTACTOR
110 R @ =l o m OR - * REMOTE_TRANSFER | N ) E{IEE3
_(2)°"H°j|/_°(5)_ 21 2 = LAY 31 91 o "_| |_. 70 BYPags | 4] | D=4 !
. 1 e ol sl = QOPTION PB J . 5] ENERGENCY OVERRIDE 5] | p1-s s o L i ]
R = = = QUTPUT
(3) |/ ® 11 112 100 _ CONTACTOR
112 K DRIVE o——zﬁ b——-{¢] SPARE [ 6] | DI-6 |_-E ) (2) {
Al ok g
________________ | 4t
s ol ¢———{p-—-{7] seare (7] | o1-7 ELECTRONIC BYPASS e
114 9 CONTROL PCB T ns 114 AN 100 RS ron
58 S -
DRIVE e s it e [0 P/N UTCOD130X e a0\ ) Eus
DO-4
. 115 <:| 'NF'SLIJZT esl el Ies ¢———————— {s] 24v comMon [ 9] | 1624 A2 |_ g "2 .
116 WITH OPTION PME g 3 K3T= == ——= 24V CoMMON  [10] | 1624 DOT_
7]
v HV600 [EgE e 1] sueo
118 DRIVE ® & M 12] | sHiELD L] e
Power supply,[ .. | DO-6
Hv _E
119 CONTROL +10.5 Vdc, max. 20 mA | BLOWER
E BOARD Analog Common| |AC -E E
- 10
120 ( )Annlog Input 1 = IA1 B
— Factory Defaults Shown
121 SN| [ovDC Jumper S1 Analog Input 2| |A2 i
Terminal él V/A2 Multi Function ot AnathP ?r‘:’ i}ﬁhS%%rce -E ]
188 JUMPER sC & [Common I Analog Output 1|__|FM} __ITB4 v ' 07
sp|  |+24voe ok Shield Ground | [FE FM MONITOR =
123 Al A2 (=3 el AUTO MODE N 1 1] +1ovoe MOTOR RUN 2]
Power Supply Output Multi Function 0—10VDC (2 mA! SPEED REFERENCE [~ smmmfommjmmmt 2 | | ANALOG INPUT 1
F [Pl f2évdemax130 mA Analog Output 2|13 (M OR 4—20M(A ) 0-10v0C (20 kohm) 1 — 1 1 ] 57 | common 5 RS MMABLE F
SN| - [ovoc Analog Common| OR 4-20MA ) DO~7/8,/9/10
124 1o Jumper, s S/SFM 9 Lre =, ol & (250 Ohm) SEE - — n
HC| _[Safe Disable ~ Termina ~ el Bl E NOTE 2 4
B [Co V1 Analog C: RS—485 86
o S ISP« Tt T e N ok 90 a0 o e
. ©o
126 JUMPER '::f”": y Fu[eelo omm. |2 o] D= - BYPASS | ecB El EARTH GND  Serial Communications ~HAND MODE
1e7 B gt B Becrr % TG | g
DIP Switch S2 A] 120 OHM —
G Terminating Resistor RS485 SERIAL COMMUNICATION 1T83|(35 [ﬂ LEE';'IAS!'{%LING E SlégTOME? G
128 NOTES: off [{CDJm (on) SELECTIONS AVAILABLE: TXRY+ 3 — RATED:
1. CUSTOMER TO CONNECT THE CABINET GROUND LUG 0. MODBUS e 1 Rt o 00-9 7 51 | 2 2évme/izouc
{pg TO EARTH GROUND AND MOTOR GROUND TO CABINET [y L MeTers / 3] | mxRe- (0FF) AUTO woDE § 18] | */- 15% MAx.
GROUND LUG. (OO )] . 4] | shield CUSTOMER
2. INSULATED TWISTED SHIELDED WIRE IS REQUIRED. el [l [ [ [w] 3. BAONET (FACTORY SETTNG)  NOTE 3 el i L] | ST Erovioe
130 SHIELD TO CONNECT TO PROPER TERMINAL AS SHOWN. o e EROPER ReUIT
CONNECT THE SHIELD ONLY AT THIS END. STUB AND ﬁJ_ J_ J_ PROTECTION
131 ISOLATE THE OTHER END. DO NOT RUN THESE WIRES Kz“ pad CN1 A8 CN5| jCNS o DR
" IN THE SAME CONDUIT AS THE AC POWER AND THE T o Io_OPTONAL ] SR NS PeB's [ﬂ Do-10 i "
AC CONTROL WIRES. b= < SYSTEM FAULT
132 3. INSULATED TWISTED SHIELDED WIRE IS REQUIRED. PG2 COMMUNICATIONS SPTION o, LONWORKS | [
SHIELD TO BE CONNECTED TO PROPER TERMINAL ON ETHERNET /P T
133 CUSTOMER END. STUB AND ISOLATE THE OTHER END. =
DO NOT RUN THESE WIRES IN THE SAME CONDUIT AS
{34 THE AC POWER AND THE AC CONTROL WIRES. NG
4. WHEN INPUT CIRCUIT BREAKER OPTION PM IS NOT L b
PROVIDED, BRANCH CIRCUIT PROTECTION MUST BE =l | W oy e B omxrxt | [ + TO DRIVE
8 CT1 IN+ _ -
135 SUPPLED BY THE INSTALLER 5y | 1 o | [Z]——— 0= oML ES
J 5. CHANGING Z1—01 TO "1” WILL PROGRAM THE DRIVE sl BLK A CTH=2 151 e11 In- 5 3 T J
136 AND BYPASS PARAMETERS TO THEIR FACTORY DEFAULT 3 g_ - HOA OPERATOR
SETTINGS. - B8 USB MINI ]
137 8 FOR 20BVAC APPLICATIONS, SET E1-01 TO 208 El Bl B WHT () G121 Torp e CONNECTION NG o
AND SET E1-05 TO 208. r VOTOR - 1 BLK Cc12-2 g T2 INe CN1 I:‘ O] RU45_PATGH CABLE i
138 | TERMINAL BLOCK : ! ]
| 1| 1 ™I 3 |
L |
139
K X — INDICATES COMPONENTS NOT SUPPLIED BY YASKAWA. K
140 —— — INDICATES CUSTOMER WIRING.
141 /’7 — CONNECTED TO THE CABINET OR PANEL.
NOTE 1 SEE DRAWING UDE00526 FOR CUSTOMER CONNECTION TABLES
A.C. MOTOR X
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17
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3.2 Wiring Diagrams

€ Standard Enclosed Connection Diagram

Wire the bypass as specified by Figure 3.2.

WARNING! Sudden Movement Hazard. Set the MFDI parameters before you close control circuit switches. Incorrect Run/Stop
circuit sequence settings can cause serious injury or death from moving equipment.

WARNING! Sudden Movement Hazard. Check the I/O signals and the external sequences for the drive before you set the
Application Preset function. When you set the Application Preset function (A1-06 # 0), it changes the I/O terminal functions for the
drive and it can cause equipment to operate unusually. This can cause serious injury or death.

WARNING! Fire Hazard. Install sufficient branch circuit short circuit protection as specified by applicable codes and this manual.
The bypass is suitable for circuits that supply not more than 100,000 RMS symmetrical amperes, 240 Vac maximum (208/240 V),
480 Vac maximum (480 V). Incorrect branch circuit short circuit protection can cause serious injury or death.

NOTICE: When the input voltage is 440 V or higher or the wiring distance is longer than 100 m (328 ft), make sure that the motor
insulation voltage is sufficient or use an inverter-duty motor with reinforced insulation. Motor winding and insulation failure can
occur.

Note:

Do not connect the AC control circuit ground to the drive enclosure. Incorrect ground wiring can cause the control circuit to operate
incorrectly.
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3.2 Wiring Diagrams

3 4 S 6 7 8 9 10 11 12 13 14 15 16 17
101 ‘F MAIN DISCONNECT T‘
| =
102 L N L
I I
L o o L 1L wu & 111/2.03
A 1103 FROM | } 0 } X } | A
CUSTOMER'S 2 oo — 2 2 B 112/2.04
104 AC. LINES L 2~ "2 L
SEE SH. 2, L3 | | 1L3
NOTE 6 ™ (L3)°\}\°(m) - 1 | Y-
105 . S1 - i DRIVE INPUT DISCONNECT I
i STANDARD i | pmmm——— o — L S
CNDLYe | | DISCONNECT SWITCH | | u OPTION PG| |
I I I I
106 = SE,\EDTSEH'WZ' } L,,SEE,S,H;E‘,NET,E,4,,J } | } w2 w } |
EARTH i 1 I / - DRIVE | !
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il
B I PTION PM P e e o SWITCH | | B
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| | | |
o o~ b I A002-A104 i
109 P ™1 ° \—@ v L B001-BO%6 ___ |
I D’%Oﬂ o i [ OPTION PF TooE 92 ! OR !
110 . @ ® [ | DRIVE I e o
} | Py | } I INPUT I i } AL L l OPTION PB } i
| — 04/—07 I
111 e e | FUSES AT i i
[ . I I I [
| | SEE SH. 2, e | ] 1 = ™ INPUT 1!
c ! L ,,,,,,,,,,,,, J | AL | B I } } i ] R CONTACTOR } } sl 9 5 c
112 T | s Sl S
O o
113 (R) (5) (T) MULTI FUNCTION
:ICN;,1 ANALQG OUTPUT 2
I A s
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. 115 | +10.5V0C RO ,
116 — é’ﬂ#g& cgg}ggl_ SPARE K3=—— —— ——
FM MONITOR
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OUTPUT A1) (03155 16 ¥-0q) FADLT (NOY
17 0-10VDC (2 mA) (Factory Defaults Shown)
z ANALOG INPUT. 2
18 OR 4=20MA 2| (5528 6 V5212 TomE o 2 RESET
SEE SH. 2, NOTE 2 + — [MULTI FUNCTION oV MULTI-STEP
N2 0" ma o \ SPEED REF. 1
1 T
OPTION_ CARD OR ] .
E 120 SHIELDED WIRE GND Terminal AM/FM E
\'4 | JOG
AM[C0Jo REF.
IMFDI POWER SUPPLY FM[ESlo
R 181 IoVDC
MFDI SLECTION
COMMON
188 JUMPER
MEDI POWER SUPPLY
+24\VDC
183 POWER SUPPLY QUTPUT
F 24 VDC F
124 - 750 ‘mA max el ¢ =
SN (A]A\ig(‘) POWER SUPPLY
- e (05,80 g sue
JUMPER Tefmﬁw%ing aeguzs&or
126 i s o o o
JUMPER
187 11| [SAFE DISABLE
INPUT 1
" lies = °
Hﬁf‘c [CoMMON
129 TO ELECTRONIS — D11 b} | coumunicaTion
CONTROL PCB { b NPUT (+)
130 CONNECTOR L D=+ b||COMMUNIGATION
- INPUT (- @ @
G| [Power suppLy ©W M W
131 WSS | [l ol o] ] e
132 Keo= == o=
133 BB PG1
139 - E—i B WHT/2.38
J o1 BLK/2.38 % J
136 N WHT/2.40 ~ INDICATES COMPONENTS NOT SUPPLIED BY YASKAWA.
S BLK/2.40 —— — INDICATES CUSTOMER WIRING.
137 /%7 — CONNECTED TO THE CABINET OR PANEL.
,,,,,,,,,,,,,,,,,,,,,,, -
VOTOR 30 2 ‘ SEE DRAWING UDEOOB61 FOR CUSTOMER CONNECTION TABLES.
138 I TERMINAL BLOCK I
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[ S M B
K K
140 GND LUG
141 SEE SH. 2,
NOTE 1 AC. MOTOR
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3.2 Wiring Diagrams

1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17
201 CONTROL TRANSFORMER PRIMARY CONNECTIONS
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Figure 3.2 Standard Enclosed Bypass Connection Diagram (Continued)
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3.3 Main Circuit Wiring

3.3  Main Circuit Wiring

This section gives information about the functions, specifications, and procedures necessary to safely and correctly
wire the main circuit in the bypass.

NOTICE: Damage to Equipment. Do not energize and de-energize the bypass more frequently than one time each 30 minutes. If
you frequently energize and de-energize the bypass, it can cause failure.

Note:
Soldered wire connections can become loose over time and cause unsatisfactory performance.

€ Narrow Bypass Input and Output Power Wiring Connections

The input disconnect switch is located in the upper right hand side of the bypass. The three-phase input power
connection is made to the input terminals of the disconnect. Refer to Figure 3.3 for a representative example. Motor
Terminal Block TB1 is mounted to the contactor assembly or back panel (depending on rating), just above the bypass
contactor. The bypass three-phase output power connection to the motor is made to Terminal Block TB1.

[lo®T)|
H [ 1
Woee@%o\o eﬁ%@i A
| == | ] [OeteO
B L5560 = H c
{oeobloec]e
O |
O
11 efe[elee)s
® ®
@ ® G
5 @
%\@H@H@H@ o
i1l ©°0g
r ]
F
D
E
Note:
The location of components are different for different bypass models.
A - Drive output contactor K2 E - Ground screw
B - Input contactor K1 F - Bypass PCB A2
C - Motor connections G - 120 V control transformer
D - Input power terminals H - Bypass contactor K3

Figure 3.3 Narrow Bypass Circuit Components Example
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3.3 Main Circuit Wiring

€ Enclosed Bypass Input and Output Power Wiring Connections

The input disconnect switch is located in the upper right hand side of the bypass. The three-phase input power
connection is made to the input terminals of the disconnect. Refer to Figure 3.4 for a representative example. Motor
Terminal Block TB3 is mounted to the contactor assembly or back panel (depending on rating), just above the bypass
contactor. The bypass three-phase output power connection to the motor is made to Terminal Block TB3.
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Note:
The location of components are different for different bypass models.
A - Drive output contactor K2 F - Bypass PCB A2
B - Input contactor K1 G - 120 V control transformer
C - Motor connections H - Bypass contactor K3
D - Input power terminals |- Fuse block

E - Ground screw

Figure 3.4 Enclosed Bypass Circuit Components Example

€ Factory Recommended Branch Circuit Protection

WARNING! Fire Hazard. Branch Circuit protection is required to be installed according to applicable local codes and the
requirements listed on the bypass nameplate. The bypass is suitable for use on a circuit capable of delivering not more than
100,000 RMS symmetrical amperes, 208/240 Vac and 480 Vac with the circuit breaker option or when protected by class J or class
L fuses as specified on the bypass nameplate. Failure to obey can cause fire and damage to the bypass and drive or injury to
personnel.

Yaskawa recommends installing branch circuit protection according to maintain compliance with UL508C.
Semiconductor protective type fuses are preferred. Alternate branch circuit protection devices are also listed in this
manual.
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3.3 Main Circuit Wiring

€ Wire Selection

Select the correct wires for main circuit wiring.

B Wire Selection Precautions

WARNING! Electrical Shock Hazard. Make sure that the protective ground wire conforms to technical standards and local safety
regulations. The IEC/EN 61800-5-1:2007 standard specifies that you must wire the power supply to automatically de-energize when
the protective ground wire disconnects. You can also connect a protective ground wire that has a minimum cross-sectional area of
10 mm2 (copper wire) or 16 mmZ2 (aluminum wire). If you do not obey the standards and regulations, it can cause serious injury or
death. The leakage current of the bypass will be more than 3.5 mA.

Think about line voltage drop before you select wire gauges. Select wire gauges that drop the voltage by 2% or less of

the rated voltage. Increase the wire gauge and the cable length when the risk of voltage drop increases. Calculate line
voltage drop with this formula:

Line voltage drop (V) =+3 x wire resistance (Q/km) x wiring distance (m) x motor rated current (A) x 10-3.

B Wire Gauge and Torque Specifications for UL Listing

WARNING! Electrical Shock Hazard. Make sure that the protective ground wire conforms to technical standards and local safety
regulations. The IEC/EN 61800-5-1:2007 standard specifies that you must wire the power supply to automatically de-energize when
the protective ground wire disconnects. You can also connect a protective ground wire that has a minimum cross-sectional area of
10 mm?2 (copper wire) or 16 mm2 (aluminum wire). If you do not obey the standards and regulations, it can cause serious injury or
death. The leakage current of the bypass will be more than 3.5 mA.

Refer to the following tables for the recommended wire gauges and tightening torques of the main circuit terminals.

Note:

The recommended wire gauges are based on drive continuous current ratings with 75 °C (167 °F) 600 V class copper wire. Assume these

conditions:

* Ambient temperature: 40 °C (104 °F) or lower
* Wiring distance: 100 m (3281 ft) or shorter
*Normal Duty Rated current value

B 208 V Narrow Wire Gauges and Torques

Table 3.1 Input Wiring

Standard Non-Fused With Option PM

Model Input Disconnect Switch S1 Circuit Breaker CB1

HéBP Curr:rr\rt‘;ating AWG, kemil Tightezinn:_;:);l'orque Curr:rr::sating AWG, kemil Tightezinnlg:);l'orque
D002 20 14-8 20 15 14-10 or 8-3/0 50 or 120
D003 20 14-8 20 15 14-10 or 8-3/0 50 or 120
D004 20 14-8 20 15 14-10 or 8-3/0 50 or 120
D007 20 14-8 20 20 14-10 or 8-3/0 50 or 120
D010 20 14-8 20 25 14-10 or 8-3/0 50 or 120
D016 20 14-8 20 40 14-10 or 8-3/0 50 or 120
D024 45 10, 8, or 6-2 35, 40, or 50 60 14-10 or 8-3/0 50 or 120
D030 63 10, 8, or 6-2 35, 40, or 50 70 14-10 or 8-3/0 50 or 120
D046 100 8-2/0 200 110 14-10 or 8-3/0 50 or 120
D059 100 8-2/0 200 125 14-10 or 8-3/0 50 or 120
D074 115 8-2/0 200 150 14-10 or 8-3/0 50 or 120
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3.3 Main Circuit Wiring

Table 3.2 Output and Control Wiring

Motor Wiring
Standard Motor Terminal Ground Wiring Control Wiring
Block TB1
A1 A1 A2
Model . . .
HEBP . . . . Terminal Blocks Terminal Block Terminal Blocks
| Tightening | Tightening TB1, TB3-TB6 TB2 (FE) TB1-TB4 and TB6
AWG, kcmil Torque AWG, kcmil Torque
(in Ib) (in Ib) Tightening Tightening Tightening
AWG, kcmil Torque AWG, kcmil Torque AWG, kcmil Torque
(in Ib) (in Ib) (in Ib)
D002 142 32 14-10.8,6-4, 1 35,40, 45 or 24-16 441053 24-18*1 | 8851010.62 26-14 4
D003 142 3 14-10.8,6-4, | 35.40.45.or 24-16 441053 24-18*1 | 88510 10.62 26-14 4
D004 142 32 14-10.8,64, | 35,4045, or 24-16 441053 2418 *1 | 8851010.62 26-14 4
D007 142 3 14-10.8,6-4, | 35.40.45.or 24-16 441053 24-18*1 | 88510 10.62 26-14 4
D010 14-2 32 14-10.3,64, | 35,4045, or 24-16 441053 24-18 *1 | 8.851010.62 26-14 4
D016 142 3 14-10.8,6-4, | 35.40.45.or 24-16 441053 24-18*1 | 88510 10.62 26-14 4
D024 14-2 32 14-10,8,6-4, | 35,4045, or 24-16 441053 24-18 1 | 8851010.62 26-14 4
D030 142 32 14-10,8, 64, | 35,40, 45, or 24-16 441053 24-18 %1 | 88510 10.62 26-14 4
D046 142 3 14-10, 8, 6-4, | 35,40, 45, or 24-16 441053 24-18*1 | 88510 10.62 26-14 4
or2-1/0 50

D059 14-10, 8, 6-4, | 35,40, 45, or .

142 32 10,85 % 24-16 441053 24-18*1 | 88510 10.62 26-14 4
D074 6-2/0 120 14-10, 8, 6-4, | 35, 40, 45, or 24-16 441053 24-18*1 | 8851010.62 26-14 4

or 2-1/0 50

*1  24-16 is acceptable for solid wire or ferrule use only.

B 480 V Narrow Wire Gauges and Torques
Table 3.3 Input Wiring

Standard Non-Fused With Option PM

Model Input Disconnect Switch S1 Circuit Breaker CB1

H6BP Curr:r:‘::sating AWG, kemil Tighte;;:]nlgb;l'orque Curr:r:‘::sating AWG, kemil Tighte;:‘lnlgb')l'orque
BIPI 20 14-8 20 15 (14-10) or (8-3/0) 50 or 120
B001 20 14-8 20 15 (14-10) or (8-3/0) 50 or 120
B002 20 14-8 20 15 (14-10) or (8-3/0) 50 or 120
B003 20 14-8 20 15 (14-10) or (8-3/0) 50 or 120
B004 20 14-8 20 15 (14-10) or (8-3/0) 50 or 120
B007 20 14-8 20 20 (14-10) or (8-3/0) 50 or 120
BO11 20 14-8 20 25 (14-10) or (8-3/0) 50 or 120
B014 20 14-8 20 35 (14-10) or (8-3/0) 50 or 120
BO021 45 10, 8 or (6-2) 35, 40, or 50 50 (14-10) or (8-3/0) 50 or 120
B027 45 10, 8 or (6-2) 35, 40, or 50 60 (14-10) or (8-3/0) 50 or 120
B034 63 10, 8 or (6-2) 35, 40, or 50 70 (14-10) or (8-3/0) 50 or 120
B040 63 10, 8 or (6-2) 35, 40, or 50 80 (14-10) or (8-3/0) 50 or 120
B052 100 8-2/0 200 110 (14-10) or (8-3/0) 50 or 120
B065 100 8-2/0 200 150 (14-10) or (8-3/0) 50 or 120
B077 150 8-3/0 120 150 (14-10) or (8-3/0) 50 or 120
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3.3 Main Circuit Wiring

Table 3.4 Output and Control Wiring

Motor Wiring
Standard Motor Terminal Ground Wiring Control Wiring
Block TB1
Al A2
Model . . .
HEBP . . . . Terminal Blocks Terminal Block Terminal Blocks
AwG, | Tightening | Tightening TB1, TB3-TB6 TB2 (FE) TB1-TB4 and TB6
S Torque AWG, kemil Torque
(in Ib) (in Ib) Tightening Tightening Tightening
AWG, kcmil Torque AWG, kcmil Torque AWG, kcmil Torque
(in Ib) (in Ib) (in Ib)
BIPI 14-2 32 14-10, 82 6-4, 01 | 35 40, 45, or 50 24-16 441053 24-18 *1 8.85 t0 10.62 26-14 4
BOOI 142 3 14-10.8, 64, 0r1 35 40, 45, or 50 24-16 441053 24-18*1 | 8.85t010.62 26-14 4
B002 14-2 32 14-10, 82 6-4, 01 | 35 40, 45, or 50 24-16 441053 24-18 *1 8.85 t0 10.62 26-14 4
B003 142 3 14-10.8,6-4, 011 35 40, 45, or 50 24-16 441053 24-18*1 | 8.85t010.62 26-14 4
BO04 142 32 14-10.8,6-4. 011 35 40,45, or 50 24-16 441053 24-18 *1 8.85 t0 10.62 26-14 4
B007 14-2 32 14-10, 82 6-4, 01 | 35 40, 45, or 50 24-16 441053 24-18 *1 8.85 t0 10.62 26-14 4
BO11 142 32 14-10.8, 64, 0r1 35 40,45, or 50 24-16 441053 24-18 *1 8.85 t0 10.62 26-14 4
BO14 14-2 32 14-10.8,6-4. 011 35 40,45, or 50 24-16 441053 24-18 *1 8.85 t0 10.62 26-14 4
B021 142 3 14-10.8, 64, 0r1 35 40, 45, or 50 24-16 441053 24-18*1 | 8.85t010.62 26-14 4
B027 142 32 14-10.8,6-4. 011 35 40,45, or 50 24-16 441053 24-18 *1 8.85 t0 10.62 26-14 4
BO34 142 3 14-10,8,64- 01 35 40,45, or 50 24-16 441053 24-18 *1 8.85 to 10.62 26-14 4
B040 142 3 14-10,8, 64 01 35 40, 45, or 50 24-16 441053 24-18* | 8.851t010.62 26-14 4
B052 14-2 32 14‘“)&_81’/8‘4’ or | 35,40, 45, or 50 24-16 441053 24-18 *1 8.85 t0 10.62 26-14 4
BO65 142 3 14-10,8 4. or1 35, 40,45, or 50 24-16 441053 24-18*1 | 8.85t010.62 26-14 4
B077 6-2/0 120 14‘105 _8178‘4’ or | 35,40, 45, or 50 24-16 441053 24-18 *1 8.85 t0 10.62 26-14 4
*1  24-16 is acceptable for solid wire or ferrule use only.
B 208 V Enclosed Wire Gauges and Torques
Table 3.5 Input Wiring
Standard Non-Fused With Option PM
Model Input Disconnect Switch S1 Circuit Breaker CB1
H6B1 Current Ratin Tightening Torque Current Ratin Tightening Torque
‘ AWG, kemil e ‘ AWG, kemil hlly, el
Amps (in Ib) Amps (in Ib)

D002 20 14-8 19 15 14-10 or 8-3/0 50 or 120

D003 20 14-8 19 15 14-10 or 8-3/0 50 or 120

D004 20 14-8 19 15 14-10 or 8-3/0 50 or 120

D007 20 14-8 19 20 14-10 or 8-3/0 50 or 120

D010 20 14-8 19 25 14-10 or 8-3/0 50 or 120

D016 20 14-8 19 40 14-10 or 8-3/0 50 or 120

D024 45 10, 8, or (6-2) 35, 40, or 50 60 14-10 or 8-3/0 50 or 120

D030 63 10, 8, or (6-2) 35, 40, or 50 70 14-10 or 8-3/0 50 or 120

D046 100 8-2/0 200 110 14-10 or 8-3/0 50 or 120
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3.3 Main Circuit Wiring

Standard Non-Fused With Option PM
Model Input Disconnect Switch S1 Circuit Breaker CB1
H6B1 Current Ratin Tightening Torque Current Ratin Tightening Torque
E AWG, kemil chicdiling [ ) AWG, kemil Shiiling e
Amps (in Ib) Amps (in Ib)
D059 100 8-2/0 200 125 14-10 or 8-3/0 50 or 120
D074 115 8-2/0 200 150 14-10 or 8-3/0 50 or 120
D088 150 14-100r8-3/0 50 or 120 150 14-100r8-3/0 50 or 120
D114 175 4-4/0 225 150 14-10or 8 -3/0 50 or 120
D143 250 3/0-350 kemil 225 250 3/0 - 350 kemil 225
D169 250 3/0-350 kemil 225 250 3/0 - 350 kemil 225
D211 400 (1-2) x (2/0-500 kemil) (1-2) x 442 400 (1-2) x (2/0-500 kemil) (1-2) x 442
D273 400 (1-2) x (2/0-500 kemil) (1-2) x 442 600 (1-2) x (2/0-500 kemil) (1-2) x 442
Table 3.6 Output and Control Wiring
Motor Wiring
Standard Motor Ground Wiring Control Wiring
Terminal Block TB1
Model A1 A1 A2 Panel
HEBA . . . . Terminal Blocks Terminal Block Terminal Blocks Terminal Block
Tightening Tightening TB1, TB3-TB6 TB2 (FE) TB1-TB4 and TB6 TB4
ﬁz‘"ﬁi Torque ‘l‘(\z\r,rﬁl, Torque
(in Ib) (in Ib) Tightening Tightening Tightening Tightening
AWG, Torque AWG, Torque AWG, Torque AWG, Torque
kcmil ) kcmil ) kcmil ) kcmil )
(in Ib) (in Ib) (in Ib) (in Ib)
14-10, 8, 6- | 35, 40, 45, * 8.85to
D002 14-2 32 4 0r2 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D003 14-10, 8, 6- | 35, 40, 45, * 8.85to
14-2 32 4, 0r2 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D004 14-10, 8, 6- | 35, 40, 45, * 8.85to
14-2 32 4 0r2 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D007 14-10, 8, 6- | 35, 40, 45, * 8.85to
14-2 32 4 0r2 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
14-10, 8, 6- | 35, 40, 45, * 8.85to
D010 14-2 32 402 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D016 14-10, 8, 6- | 35, 40, 45, * 8.85to
14-2 32 4, 0r2 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D024 14-10, 8, 6- | 35, 40, 45, * 8.85to
14-2 32 4, 0r2 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D030 14-10, 8, 6- | 35, 40, 45, * 8.85to
14-2 32 4012 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D046 14-10, 8, 6- | 35,40, 45, * 8.85 to
14-2 32 4, or2-1/0 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D059 14-10, 8, 6- | 35, 40, 45, * 8.85to
14-2 32 4, 0r 2-1/0 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D074 14-10, 8, 6- | 35, 40, 45, ¢ 8.85 to
6-2/0 120 4. or2-1/0 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D088 | 14-8or6- 14-10, 8, 6- | 35, 40, 45, * 8.85to
2/0 50 or 120 403 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D114 | 14-100r8 | 350r40or | 14-10, 8, 6- | 35,40, 45, * 8.85to
or 6 - 2/0 120 4 0r2 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D143 6-350 14-10, 8, 6- | 35, 40, 45, * 8.85to
kemil 275 4, 0r2 or 50 24-16 441053 24-18 *1 10.62 26 - 14 4 26-10 53t07.1
D169 6-350 14-10, 8, 6- | 35, 40, 45, * 8.85to
kemil 275 40r2 or 50 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D211 | (1-2)x (4 - " 8.85 to
500 kemil) (1-2) x 500 14-2/0 120 24-16 441053 24-18 *1 10.62 26-14 4 26-10 53t07.1
D273 | (1-2)x (4- . 8.85 to
500 kemil) (1-2) x 500 14-2/0 120 24-16 441053 24-18 *1 10.62 26 - 14 4 26-10 53t07.1

*1  24-16 is acceptable for solid wire or ferrule use only.
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3.3 Main Circuit Wiring

B 240V Enclosed Wire Gauges and Torques
Table 3.7 Input Wiring

Standard Non-Fused With Option PM
Model Input Disconnect Switch S1 Circuit Breaker CB1
H6B1 Current Ratin Tightening Torque Current Ratin Tightening Torque
‘ AWG, kemil e ‘ AWG, kemil h iy, el
Amps (in Ib) Amps (in Ib)
A002 20 14-8 20 15 14-10 or 8-3/0 50 or 120
A003 20 14-8 20 15 14-10 or 8-3/0 50 or 120
A004 20 14-8 20 15 14-10 or 8-3/0 50 or 120
A006 20 14-8 20 20 14-10 or 8-3/0 50 or 120
A009 20 14-8 20 25 14-10 or 8-3/0 50 or 120
A015 20 14-8 20 35 14-10 or 8-3/0 50 or 120
A022 45 10, 8, or (6-2) 35, 40, or 50 50 14-10 or 8-3/0 50 or 120
A028 63 10, 8, or (6-2) 35, 40, or 50 70 14-10 or 8-3/0 50 or 120
A042 100 8-2/0 200 100 14-10 or 8-3/0 50 or 120
A054 100 8-2/0 200 125 14-10 or 8-3/0 50 or 120
A068 100 8-2/0 200 150 14-10 or 8-3/0 50 or 120
A080 115 8-2/0 200 150 14-10 or 8-3/0 50 or 120
A104 175 4-4/0 225 150 14-10 or 8-3/0 50 or 120
A130 250 3/0-350 kemil 225 250 4-4/0 225
Al154 250 3/0-350 kemil 225 250 3/0-350 225
A192 250 3/0-350 kemil 225 400 (1-2) x (2/0-500 kemil) (1-2) x 442
A248 400 (1-2) x (2/0-500 kemil) (1-2) x 442 600 (1-2) x (2/0-500 kemil) (1-2) x 442
Table 3.8 Output and Control Wiring
Motor Wiring
Standard Motor Ground Wiring Control Wiring
Terminal Block TB1
Model A1 A1 A2 Panel
H6B1 . . . . Terminal Blocks Terminal Block Terminal Blocks Terminal Block
Awg, |Tightening| ... | Tightening TB1, TB3-TB6 TB2 (FE) TB1-TB4 and TB6 TB4
kemil Torque kemil Torque
(in Ib) (in Ib) Tightening Tightening Tightening Tightening
AWG:: Torque AWQ: Torque AWC?: Torque AWG,: Torque
kemil ., kemil ) kemil ) kemil )
(in Ib) (in Ib) (in Ib) (in Ib)
A002 14-2 32 1410, 8:6- 1 35, 40.95. | 2416 441053 | 24-18 %1 Bh 0 26-14 4 26-10 53t07.1
A003 142 32 1410, 8.6-1 35,4085 | 2416 441053 | 24-18 %1 B o 26-14 4 26-10 53t07.1
A004 142 3 1410. 8,61 3540851 2416 441053 | 24-18 %1 v 26-14 4 26-10 531071
A006 142 32 1410, 8.6-1 35,4085 | 2416 441053 | 24-18 %1 Bh 26-14 4 26-10 53t07.1
A009 142 3 110.8,6-1 3540451 2416 441053 | 24-18 %1 v 26-14 4 26-10 53107.1
A0LS 14-2 32 1410, 8:6- 1 35, 40:95. | 2416 441053 | 24-18 %1 Bh 0 26-14 4 26-10 53t07.1
A022 142 3 110,861 354095 | 2416 441053 | 24-18 %1 8B 26-14 4 26-10 531071
A028 142 32 1410, 8:6-1 35,4095, | 2416 441053 | 24-18 *1 Bh 0 26-14 4 26-10 53t07.1
A042 14-10, 8, 6- | 35,40, 45, . 8.85 to
142 32 4 o3 % 24-16 441053 | 24-18 *1 S 26-14 4 26-10 53t07.1
A054 14-10, 8,6- | 35,40, 45, . 8.85 to
14-2 32 o3 o %0 24-16 441053 | 2418 %1 06 26-14 4 26-10 53t07.1
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Motor Wiring
Standard Motor Ground Wiring Control Wiring
Terminal Block TB1
Model A1 A1 A2 Panel
HEBA Tightening Tightening Tign:in:;Blocks Terminal Block Terminal Blocks Terminal Block
awc, Toraus aw, Toraue , TB3-TB6 TB2 (FE) TB1-TB4 and TB6 TB4
o | e [T e |9 e |THENS] e |THRSES
kemil (inb) kemil (in'b) kemil (inIb) kemil (in Ib)
A068 142 32 14;11’%3‘2’ 6| 354005 | 2406 | 441053 | 24180 | BBl 26-14 4 26-10 53t07.1
A080 1 14800621150 01 120 14;‘1’(&82’ 6| 35405 | 2416 441053 | 24-18 % 88310 26-14 4 26-10 53t07.1
AL04 ] 1800621150 0r 120 14;11’%352* 6| 359095 1 2406 | 44053 | 24187 | BB 26-14 4 26-10 53t07.1
AL 0(3{5? é(r((éz?- 0 o 110.86-1 354095 | 2416 | 441053 | 24187 | BB 26-14 4 26-10 | 53t07.1
4/0) 150 :
A4 €-330 275 SO B | a6 | 44wss | 2aas e | SR 26-14 4 2610 | 53t07.1
A2 1 6350 kemil | 275 14-2/0 120 24-16 | 441053 | 2418% | BB3f0 26-14 4 26-10 531t07.1
A ey | -2x500 | 14-200 120 2416 | 441053 | 2418 | 8830 26-14 4 2610 | 531071
*1  24-16 is acceptable for solid wire or ferrule use only.
B 480 V Enclosed Wire Gauges and Torques
Table 3.9 Input Wiring
Standard Non-Fused With Option PM
Model Input Disconnect Switch S1 Circuit Breaker CB1
H6B1 Curr:r:rtul:ting AWG, kemil Tightez:lnlg:);l'orque Curr:r:lll)?sating AWG, kemil Tightez:lnlg:,')l'orque
BIPI 20 14-8 20 15 (14-10) or (8-3/0) 50 or 120
BOO1 20 14-8 20 15 (14-10) or (8-3/0) 50 or 120
B002 20 14-8 20 15 (14-10) or (8-3/0) 50 or 120
B003 20 14-8 20 15 (14-10) or (8-3/0) 50 or 120
B004 20 14-8 20 15 (14-10) or (8-3/0) 50 or 120
B007 20 14-8 20 20 (14-10) or (8-3/0) 50 or 120
BOL1 20 14-8 20 25 (14-10) or (8-3/0) 50 or 120
BO14 20 14-8 20 35 (14-10) or (8-3/0) 50 or 120
BO21 45 10, 8 or (6-2) 35, 40, or 50 50 (14-10) or (8-3/0) 50 or 120
B027 45 10, 8 or (6-2) 35, 40, or 50 60 (14-10) or (8-3/0) 50 or 120
B034 63 10, 8 or (6-2) 35, 40, or 50 70 (14-10) or (8-3/0) 50 or 120
B040 63 10, 8 or (6-2) 35, 40, or 50 80 (14-10) or (8-3/0) 50 or 120
BO52 100 8-2/0 200 110 (14-10) or (8-3/0) 50 or 120
B065 100 8-2/0 200 115 (14-10) or (8-3/0) 50 or 120
BO77 150 8-3/0 120 150 (14-10) or (8-3/0) 50 or 120
B096 150 14-10 or 8-3/0 50 or 120 150 (14-10) or (8-3/0) 50 or 120
BI24 175 4-4/0 25 250 4-4/0 225
BI56 250 3/0-350 kemil 225 250 3/0-350 kemil 225
BI80 250 3/0-350 kemil 225 250 3/0-350 kemil 225
B240 400 (1-2) x (2/0-500 kemil) (1-2) x 442 500 (1-2) x (2/0-500 kemil) (1-2) x 442
B302 600 (1-2) x (2/0-500 kemil) (1-2) x 442 600 (1-2) x (2/0-500 kemil) (1-2) x 442
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3.3 Main Circuit Wiring

Table 3.10 Output and Control Wiring

Motor Wiring
Standard Motor Ground Wiring Control Wiring
Terminal Block TB1
A A1 A2
Model ) ) ) Panel
HEBA Terminal Blocks Terminal Block Terminal Blocks Terminal Block TB4
awe, | Tightening Tightening TB1, TB3-TB6 TB2 (FE) TB1-TB4 and TB6
kernil Torque | AWG, kcmil | Torque
(in Ib) (in Ib) Tightening Tightening Tightening Tightening
AWG, Torque AWG, Torque AWG, Torque AWG, Torque
kemil ) kemil ) kcmil . kemil )
(in Ib) (in Ib) (in Ib) (in Ib)
BIPI | 142 32 14-10, 8, 6-4, 1 35,40, 45, 0r | 5 16 441053 | 2418 %1 8.85t0 26-14 4 26-10 53107.1
or2 50 10.62
BOOI | 14-2 3 14-10,8,6-4,1 35,40, 45, 0r | 54 16 441053 | 24-18 %1 8.85to 26-14 4 26-10 53t07.1
or2 50 10.62
B002 | 14-2 32 14-10,8.6-4, 1 35,40, 45, 0r| 5 16 441053 | 2418 %1 8.85to0 26-14 4 26-10 53107.1
or2 50 10.62
B003 | 14-2 3 14-10,8,6-4,1 35,40, 45, 0r | 54 16 441053 | 24-18 %1 8.85to 26-14 4 26-10 531071
or2 50 10.62
B0O4 | 14-2 32 14-10,8.6-4, 1 35,40, 45, 0r | 5 16 441053 | 24-18 %1 8.85to 26-14 4 26-10 53107.1
or2 50 10.62
B007 | 14-2 3 14-10,8,6-4,1 35,40, 45, 0r | 54 16 441053 | 24-18 %1 8.85 to 26-14 4 26-10 531071
or2 50 10.62
BOIl | 142 32 14-10,8,6-4, | 35,40, 45,0 | 5 16 441053 | 2418 %1 885 to 26-14 4 26-10 53107.1
or2 30 10.62
14-10, 8, 6-4, | 35, 40, 45, or . 8.85 1o
BOl4 | 142 32 %% s 24-16 441053 | 2418 %1 A 26-14 4 26-10 53107.1
BO21 | 142 EY) 14-10,8,6-4,1 35,40, 45, 0r | 54 16 441053 | 24-18 %1 885 to 26-14 4 26-10 53t07.1
or2 50 10.62
14-10, 8, 6-4, | 35, 40, 45, or . 8.85 1o
B027 | 142 32 %% % 24-16 441053 | 24-18 %1 B2 26-14 4 26-10 53107.1
14-10, 8, 6-4, | 35, 40, 45, or . 8.85 1o
B034 | 142 kY 1080 ) 24-16 441053 | 24-18 %1 FhAS 26-14 4 26-10 53107.1
14-10, 8, 6-4, | 35, 40, 45, or . 8.85 1o
B040 | 142 32 a8 50 24-16 441053 | 24-18 %1 84 26-14 4 26-10 531t07.1
14-10, 8, 6-4, | 35, 40, 45, or . 8.85 1o
B052 | 142 32 par i . 24-16 441053 | 24-18 %1 85 26-14 4 26-10 53107.1
14-10, 8, 6-4, | 35, 40, 45, or . 8.85 10
B065 | 14-2 32 S50 % 24-16 441053 | 24-18 %1 S 26-14 4 26-10 531t07.1
14-10, 8, 6-4, | 35, 40, 45, or . 8.85 10
B0O77 | 6-2/0 120 par i A % 24-16 441053 | 24-18 %1 B3k 26-14 4 26-10 53107.1
14-8or 14-10, 8, 6-4, | 35, 40, 45, or . 8.85 1o
B09G | '¢-5or | soori20 0.8 % 24-16 441053 | 24-18 %1 S 26- 14 4 26-10 531t07.1
(81)23(’2) (-2D)x80 |14 10 8 6.4, |35, 40,45, or 8.85 1o
BI24 or 100 or  8,6-4, 1 35, 40, 45, 24-16 441053 | 24-18 %1 ' 26- 14 4 26-10 53107.1
or(3-4/ 150 or2 50 10.62
0)
6-350 14-10, 8, 6-4, | 35, 40, 45, or . 8.85 1o
Bis6 | 6.3 275 %3 % 24-16 441053 | 24-18 %1 B2 K 26- 14 4 26-10 53107.1
B180 Gk' 350 275 14-2/0 120 24-16 441053 | 24-18 %1 8.85 to 26- 14 4 26-10 53t07.1
cmil 10.62
(1-2)x (4 8.85 to
B240 | -500 | (1-2)x500 | 14-2/0 120 24-16 441053 | 24-18 %1 85 26- 14 4 26-10 53107.1
kemil) .
(1-2)x (4 8.85 10
B302 | -500 | (1-2)x500 | 14-2/0 120 24-16 441053 | 24-18 %1 A, 26- 14 4 26-10 53107.1
kemil) :

*1  24-16 is acceptable for solid wire or ferrule use only.

€ Main Circuit Terminal and Motor Wiring

This section outlines the various steps, precautions, and checkpoints to wire the main circuit terminals and motor
terminals.
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3.3 Main Circuit Wiring

WARNING! Sudden Movement Hazard. Make sure that you align the phase order for the bypass and motor when you connect the
motor to output terminals U/T1, V/T2, and W/T3. If the phase order is incorrect, it can cause the motor to run in reverse. If the motor
accidentally runs in reverse, it can cause serious injury or death.

NOTICE: Do not connect phase-advancing capacitors, LC/RC noise filters, or leakage breakers (GFCI) to the motor circuit. If you
connect these devices to the output circuits, it can cause damage to the bypass and connected equipment.

B Cable Length Between Bypass and Motor

When the wiring between the bypass and the motor is too long, voltage drop along the motor cable can decrease
motor torque, usually at low frequency output. If you use a long motor cable to connect motors in parallel, this is also
a problem. Output current increases when the leakage current from the cable increases. An increase in leakage current
can cause overcurrent and decrease the precision of current detection.

If the system configuration makes the motor wiring distance more than 100 m (328 ft), do not use metal conduits or
use isolated cables for each phase to decrease stray capacitance.

Table 3.11 Carrier Frequency against Cable Length Between Drive and Motor

Wiring Distance between the Bypass and Motor 100 m (328 ft) Maximum

Carrier Frequency 2 kHz or less

Note:
* For bypass models D004 to D016, A002 to A015, and B1P1, B0O1 to BO14:
—Shorter than 10 m: No carrier frequency derating from default setting (5 kHz) is necessary.

—10 m to 50 m: 5 kHz to 2 kHz is necessary.
—50 m and longer: 2 kHz

*To set the carrier frequency in a bypass that is operating more than one motor, calculate the cable length as the total distance of wiring to all
connected motors.

B Ground Wiring

Follow these precautions to wire the ground for one bypass or a series of bypasses.

WARNING! Electrical Shock Hazard. Make sure that the protective ground wire conforms to technical standards and local safety
regulations. The IEC/EN 61800-5-1:2007 standard specifies that you must wire the power supply to automatically de-energize when
the protective ground wire disconnects. You can also connect a protective ground wire that has a minimum cross-sectional area of
10 mm?2 (copper wire) or 16 mmZ (aluminum wire). If you do not obey the standards and regulations, it can cause serious injury or
death. The leakage current of the bypass will be more than 3.5 mA.

WARNING! Electrical Shock Hazard. Ground the neutral point on the power supply of the bypass to comply with the EMC Directive
before you turn on the EMC filter. If you turn ON the EMC filter, but you do not ground the neutral point, it can cause serious injury or
death.

WARNING! Electrical Shock Hazard. Use a ground wire that complies with technical standards on electrical equipment and use the

minimum length of ground wire. Incorrect equipment grounding can cause serious injury or death from dangerous electrical
potentials on the equipment chassis.

Note:

*Only use the bypass grounding wire to ground the bypass. Do not share the ground wire with other devices, for example, welding machines
or large-current electrical equipment. Incorrect equipment grounding can cause incorrect operation of equipment.

* To connect more than one bypass to the same grounding circuit, use the instructions in the manual. Incorrect equipment grounding can
cause incorrect operation of equipment.

When you install more than one bypass, refer to Figure 3.5. Do not loop the grounding wire.

Figure 3.5 Wiring More than One Bypass
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3.3 Main Circuit Wiring

B Wiring the Main Circuit Terminal Block

WARNING! Electrical Shock Hazard. Before you wire the main circuit terminals, make sure that MCCB and MC are OFF. If you
touch electrical equipment when MCCB and MC are ON, it can cause serious injury or death.

€ Protection of Main Circuit Terminals

When you wire the main circuit terminals, do not let cable ends go near terminals or the drive. If you use crimped
terminals, make sure that you also use insulation caps.
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3.4 Main Circuit Terminal Wiring Procedure

3.4 Main Circuit Terminal Wiring Procedure

DANGER! Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized bypass. Before servicing,
disconnect all power to the equipment and wait for the time specified on the warning label at a minimum. The internal capacitor
stays charged after the bypass is de-energized. The charge indicator LED extinguishes when the DC bus voltage decreases below
50 Vdc. When all indicators are OFF, remove the covers before measuring for dangerous voltages to make sure that the bypass is
safe. If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

€ Notes on Wiring the Main Circuit Terminal

Read these safety messages and notes before you wire the main circuit terminal.

WARNING! Fire Hazard. Do not use bent or crushed wires. Remove the damaged end of the wire before you use it. Incorrect
connections can cause death or serious injury from fire.

WARNING! Fire Hazard. If you use stranded wire, make sure that all of the wire strands are in the connection. Also, do not twist the
stranded wire too much. Incorrect connections can cause death or serious injury from fire.

NOTICE: Do not solder stranded wire. Soldered wire connections can become loose over time and cause unsatisfactory drive
performance.

NOTICE: If you use power tools to tighten the terminal screws, use a low speed setting (300 min-" (r/min) to 400 min-* (r/min)). High
speeds can cause damage to the terminal screws.

Note:
*Use UL Listed vinyl-coated insulated copper wires for operation with a continuous maximum permitted temperature of 75 °C at 600 V.

*Remove all unwanted objects that are near the terminal block connections.
*Remove the insulation from the connection wires to the wire stripping lengths shown in the manual.

* Put the wire all the way into the terminal block. Remove the insulation from the wire to the recommended wire stripping length to fit the
wire with insulation in the plastic housing.

*Use a torque driver, torque ratchet, or torque wrench for the screws. A slotted driver or a hex tool will be necessary to wire the screw clamp
terminal. Use applicable tools as specified by the recommended conditions in the product manual.

* Put the bit all the way into the hex socket to tighten the hex socket cap screw.

* When tightening slotted screws, hold the straight-edge screwdriver perpendicularly to the screw. Take care to ensure that the tip of the
straight-edge screwdriver is aligned with the screw groove.

(. [ ——

Figure 3.6 Tightening Slotted Screws
* After connecting the wires to the terminal block, lightly pull on the wires to make sure that they do not come out of the terminals.

€ Narrow Bypass Main Circuit Terminal Block Wiring Procedure

1. Correctly ground the bypass terminal board.

2. Route the main circuit wiring. Figure 3.7 shows suggested wire entry and bending areas for the enclosure.
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3.4 Main Circuit Terminal Wiring Procedure

A - Optional drive control wiring C - Main input circuit
B - Motor output circuit

Figure 3.7 Narrow Bypass Wire Routing Example (Models H6BPD002 to D074 and B1P1, B001 to B077)

€ Enclosed Bypass Main Circuit Terminal Block Wiring Procedure

1. Correctly ground the bypass terminal board.
2. Route the main circuit wiring. Figure 3.8 shows suggested wire entry and bending areas for the enclosure.
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3.4 Main Circuit Terminal Wiring Procedure
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A - Optional drive control wiring C - Main input circuit
B - Motor output circuit

Figure 3.8 Enclosed Bypass Wire Routing Example (Models H6B1D002 to D273, A002 to A248, B1P1, B001 to B302)
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3.5 Bypass Controller

3.5 Bypass Controller

Note:

When possible, use these control terminal connections on the bypass controller. There are additional control I/O terminals available on the
drive, however those terminals are active in Drive Mode ONLY and may not report correctly in Bypass Mode.

4 Control Circuit Terminal Arrangement

The bypass control circuit terminals are in the positions shown in Figure 3.9.
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Figure 3.9 Bypass Control Circuit Terminal Arrangement
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3.5 Bypass Controller

€ Bypass Control Circuit Wire Gauges and Tightening Torques

Use the tables in this section to select the correct wires. Use shielded wire to wire the control circuit terminal block.
Use crimp ferrules on the wire ends to make the wiring procedure easier and more reliable.

Table 3.12 Bypass Control Circuit Wire Gauges and Tightening Torques

Bypaﬁ Terminal Terminal Tighter!ing Torque Recommended Gauge Applicable Gauge
ock in-lb AWG AWG

TB1 DO-7 - DO-10

TB2 DI-1 - DI-8, 1G24, SHIELD

TB3 SHEILD, TXRX-, TXRX+, IG5 4 18 26-14

TB4 +10 Vdc, Al-1, COMMON

TB6 GROUND, GROUND

€ Crimp Ferrules
Attach an insulated sleeve when you use crimp ferrules. Refer to Table 3.13 for the recommended external

dimensions and model numbers of the crimp ferrules.
Use the CRIMPFOX 6, a crimping tool made by PHOENIX CONTACT.

¢d1£ ] Ih)dz

T

L1 T

Figure 3.10 External Dimensions of Crimp Ferrules

Table 3.13 Crimp Ferrule Models and Sizes

Wire Gauge
Model L (mm L1 (mm d1 (mm d2 (mm
mm? (AWG) (mm) (mm) ¢d1 (mm) ¢d2 (mm)
0.25 (24) AI10.25-8YE 12.5 8 0.8 2.0
0.34 (22) AT0.34-8TQ 12.5 8 0.8 2.0
AT 0.5-8WH
0.5 (20) 14 8 1.1 2.5
A10.5-80G
0.75 (18) AI0.75-8 GY 14 8 1.3 2.8

€ Bypass Control Circuit Terminal Block Input Functions

WARNING! Sudden Movement Hazard. Correctly wire and test all control circuits to make sure that the control circuits operate
correctly. If you use a drive that has incorrect control circuit wiring or operation, it can cause death or serious injury.

WARNING! Sudden Movement Hazard. Check the I/O signals and the external sequences for the drive before you set the
Application Preset function. When you set the Application Preset function (A1-06 # 0), it changes the I/O terminal functions for the
drive and it can cause equipment to operate unusually. This can cause serious injury or death.

NOTICE: Damage to Equipment. Do not energize and de-energize the bypass more frequently than one time each 30 minutes. If
you frequently energize and de-energize the bypass, it can cause failure.
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3.5 Bypass Controller

Table 3.14 Bypass Digital Input Terminals (TB2)

Type Terminal Name (Default) Function (Signal Level)
TB2-1 Digital Input 1
DI-1 (Run (AUTO))
TB2-2 Digital Input 2
DI-2 (Run Enable - Safety (NC))
TB2-3 Digital Input 3
DI-3 (Run Interlock (BAS))
TB2-4 Digital Input 4
DI-4 (Remote Transfer to Bypass) Dry contact rated, photocoupler sinking input to 1G24, 24 Vdc 8 mA,
TB2-5 Digital Input 5 Ground fault protected
Digital Inputs .
DI-5 (Emergency Override Bypass)
TB2-6 Digital Input 6
DI-6 (Not used)
TB2-7 Digital Input 7
DI-7 (Not used)
TB2-8 Digital Input 8
DI-8 (Not used)
TB2-9/10 Digital input
Isolated Ground 1gttat nput commeon
1G24
Table 3.15 Bypass Analog Input Terminals (TB4)
Type Terminal Name (Default) Function (Signal Level)
TBEL 1 ) nalog Input Power Suppl
+10 Vde nalog Input Power Supply
TB42 AUTO Mode
Analog Input Al Analog Input Speed Reference Speed Reference
0to 10 Vdc (20 kQ) or 4 to 20 mA (250 Q)
TB4-3
Analog Input Common
COMMON

€ Bypass Control Circuit Terminal Block Output Functions
Table 3.16 Bypass Digital Output Terminals (TB1)

Type Terminal Name (Default) Function (Signal Level)
TB1-1/2/3 | Digital Output 7
DO-7 | (Run Active)
TB1-4/5/6 |Digital Output 8
DO-8 (HAND mode Active)
Digital Outout: Relay, dry contact form C, 30 Vdc or 120 Vac,
1gttal Dutputs TB1-7/8/9 | Digital Output 9 DO-7 to DO-10 for customer use, 2 Amp
DO-9 (AUTO mode Active)
B Digital Output 10
DO-10 (Fault Active)
Table 3.17 Control Circuit Ground Terminals (TB6)
Type Terminal Name (Default) Function (Signal Level)
TB6-1/2 .
Ground Chassis Ground -
GROUND
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3.5 Bypass Controller

€ Bypass Serial Communication Terminals

Table 3.18 Bypass Serial Communication Terminals (TB3)

Type Terminal Terminal Name Function (Signal Level)
TB3-1 Isolated eround Ground reference for RS-485 signals. This is an isolated ground used only for communications and may be used in
1G5 g certain circumstances to connect the floating ground references of other communication devices.
TB3-2 (+) Differential ¢ BACnet communications
TXRX+ communication signal |« APOGEE FLN communications
* RS-485

« MEMOBUS/ Modbus communications

« Metasys N2 communications * BACnet communications: Maximum 76.8 kbps

gerial e Use an RS-485 cable to connect the drive. * APOGEE FLN communications: 4.8 or 9.6 kbps
ommunication TB3-3 ) Diffeltenti'al ' Note: . l;/{l;l\;(géSpI:S/Modbus communications: Maximum
TXRX- communication signal Make sure that DIP switch S1 is ON to enable the ]

termination resistor in the last drive in a BACnet, * Metasys N2 communications: 9.6 kbps

APOGEE FLN, MEMOBUS/ Modbus, or Metasys
N2 network.

TB3-4

SHIELD Shield tie point Capacitively coupled to chassis ground.

€ Switches on the Bypass Controller

The bypass controller has switches to adapt the bypass I/Os to the external control signals as shown in Figure 3.11.
Set the switches to select the functions for each terminal.

ON

OFF

Figure 3.11 Locations of Switches

96 YASKAWA SIEPYAIH6B01D HV600 NARROW & ENCLOSED BYPASS TECHNICAL REFERENCE



3.5 Bypass Controller

Table 3.19 1/0 Switch Functions

Position

Switch

Function

Default Setting

DIP switch S1

RS-485 Terminating Resistor (120 Q) enables and disables the termination
resistor of these communications:

¢ BACnet (MSTP)

* APOGEE FLN

« MEMOBUS/Modbus
¢ Metasys N2

OFF

DIP switch S2

V/I switch for analog input.

V (voltage input)

I (current input)

€ Wiring the Bypass Control Circuit Terminal

WARNING! Electrical Shock Hazard. Do not remove covers or touch circuit boards while the bypass is energized. If you touch the
internal components of an energized bypass, it can cause serious injury or death.

NOTICE: Do not let wire shields touch other signal lines or equipment. Insulate the wire shields with electrical tape or shrink tubing.
If you do not insulate the wire shields, it can cause a short circuit and damage the drive.

Note:

«Isolate control circuit wiring from main circuit wiring and other high-power wiring. If the control circuit wires are adjacent to the main
circuit wires, electrical interference can cause the bypass or the devices around the bypass to malfunction.

«Isolate TB1 contact output terminals from other control circuit wiring. If the output terminal wires are adjacent to other control circuit
wires, electrical interference can cause the bypass or devices around the bypass to malfunction.

*Use a UL Listed Class 2 Power Supply to connect external power to the TB1 contact output control terminals. If the power supply for
peripheral devices is incorrect, it can cause a decrease in bypass performance.

* Connect the shield of shielded cable to the applicable ground or shield terminal. If the shield connections are not correct, electrical
interference can cause the bypass or devices around the bypass to malfunction.

Correctly ground the bypass terminals and complete main circuit wiring before you wire the control circuit. Remove
the front cover.

1. Refer to Figure 3.12 and wire the control circuit.

WARNING! Fire Hazard. Tighten all terminal screws to the correct tightening torque. Connections that are too loose or too
tight can cause incorrect operation and damage to the bypass. Incorrect connections can also cause death or serious
injury from fire.

Note:

*Use shielded wires and shielded twisted-pair wires for the control circuit terminal wiring. If the grounding is not correct, electrical
interference can cause the drive or devices around it to malfunction.

*Do not use control circuit wiring that is longer than 50 m (164 ft) to supply the frequency reference with an analog signal from a
remote source. Wiring that is too long can cause unsatisfactory system performance.

A - Loosen the screws and put the
wire into the opening on the
terminal block.

\
— 1]
C
/6 Cils
T m F
A—QE% "I
e —| |

D - If you do not use crimp ferrules,
remove approximately 5.5 mm
(0.21 in) of the covering at the

B - Wire with a crimp ferrule end of the wire.
attached, or use wire that is not E - Blade width of 2.5 mm (0.1 in) or
soldered with the core wires less
lightly twisted.

C - Pull back the shielding and or less
lightly twist the end with your
fingers to keep the ends from

fraying.

Figure 3.12 Wiring Procedure for the Control Circuit

F - Blade depth of 0.4 mm (0.01 in)

WARNING! Fire Hazard. Tighten all terminal screws to the correct tightening torque. Connections that are too loose or too
tight can cause incorrect operation and damage to the bypass. Incorrect connections can also cause death or serious
injury from fire.
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3.5 Bypass Controller

NOTICE: Do not tin stranded wire with solder. Soldered wire connections can become loose over time and cause
unsatisfactory system performance.

Note:
*Refer to Figure 3.13 for information to prepare terminal ends of the shielded wire.

*Prepare the wire ends of shielded twisted-pair wires as shown in Figure 3.13 to use an analog reference from an external
frequency setting potentiometer to set the frequency. Connect the shield to TB2-11 or TB2-12 on the bypass control board or

A

C

A - Connect the shield to TB2-11 or C - Insulate with electrical tape or
TB2-12. shrink tubing.

B - Sheath

Figure 3.13 Prepare the Ends of Shielded Wire
2. Install the front cover to its initial position.

98 YASKAWA SIEPYAIH6B01D HV600 NARROW & ENCLOSED BYPASS TECHNICAL REFERENCE



3.6 Drive Control Circuit

3.6 Drive Control Circuit

Note:

When possible, use the control terminal connections on the Bypass PCB A2. The additional control I/O terminals available on the Drive
Control circuit, are active in Drive Mode ONLY and may not report correctly in Bypass Mode. Typically, the Drive Control circuit wiring is
used with a PID feedback signal or an analog monitor (output). In most applications, you should not connect to the drive control circuit
digital inputs (S1 to S7) because it can cause unintended operation.

€ Drive Control Circuit Terminal Arrangement

The drive control circuit terminals are in the positions shown in Figure 3.14.
/ N\

+V

==

AC

TB1 A1
A2

FM

ODODODD

HEEEHEH
Tooo®

HEHE

|

Sl

TB2 FE

©

|

AM
AC
S1

S2

TB3 S3

S4

HEEHEEEEEEE

PP DO D DO DDDD

S5
S6

HEEHEHEHEHEEE

FIGFIGFIGIIGIGIGIG] IGRICHICHICRIGRIGHIGR Gl e

S7

=il

SN

sC
TB4

SP
+P

HC

185 ALY

H2
H1

- /
s

AC D+ D- PS MA MB MC M1 M2 M3 M4 M5 M6

DDDD DDDDLDDDDLD

TB6 TB7

Figure 3.14 Drive Control Circuit Terminal Arrangement

The tightening torque for the drive terminal screws is shown on the reverse side or the lower front side of the drive
front cover.
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3.6 Drive Control Circuit

Figure 3.15 Tightening Torque Display Location (Reverse Side of Drive Front Cover)

=d

Figure 3.16 Tightening Torque Display Location (Lower Front Side of Drive Front Cover)

4 Drive Control Circuit Wire Gauges and Tightening Torques

Use the tables in this section to select the correct wires. Use shielded wire to wire the control circuit terminal block.
Use crimp ferrules on the wire ends to make the wiring procedure easier and more reliable.

Table 3.20 Drive Control Circuit Wire Gauges and Tightening Torques

Bare Wire Crimp Ferrule
Drive Tightening Torque
T inal T inal S Si Recommended . Recommended .
eBrInc:::rl‘(a ermina crew Size N-m (in-Ib) Gauge Appllcazble Gauge Gauge Appllcazble Gauge
mm2 (AWG) mm2 (AWG) mm2 (AWG) mm2 (AWG)
TB1 +V, AC, Al, A2, FM
TB3 AM, AC, S1 - S7 Stranded wire:
0.25-1.5
TB4  |SN,SC,SP +P 0.5-0.6 0.75 (24 - 16) 0.75 025-1.5
TBS  |SN.HC, HI,H2 (44-53) (18) Solid wire: (18) (24-16)
025-1.5
TB6 AC, D+, D-, PS (24 - 16)
M3
TB7 MA, MB, MC, M1 - M6
Stranded wire:
0.12-0.75
1.0-1.2 0.75 (26 - 18) 0.75 025-1.5
TB2 FE Sy
(8.85-10.62) 18) Solid wire: (18) (24 - 16)
02-1.5
(26 - 16)
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3.6 Drive Control Circuit

€ Crimp Ferrules

Attach an insulated sleeve when you use crimp ferrules. Refer to Table 3.21 for the recommended external
dimensions and model numbers of the crimp ferrules.

Use the CRIMPFOX 6, a crimping tool made by PHOENIX CONTACT.

%L Gid’dz
-

L

Figure 3.17 External Dimensions of Crimp Ferrules

Table 3.21 Crimp Ferrule Models and Sizes

Wire Gauge
mm2 (AW?;) Model L (mm) L1 (mm) ¢d1 (mm) ¢d2 (mm)
0.25 (24) Al 0.25-8YE 12.5 8 0.8 2.0
0.34 (22) AT 0.34-8TQ 12.5 8 0.8 2.0
Al 0.5-8WH
0.5 (20) 14 8 1.1 2.5
Al 0.5-80G
0.75 (18) Al 0.75-8 GY 14 8 1.3 2.8

@ Drive Control Circuit Terminal Block Input Functions

Hx-xx parameters set functions for the multi-function input and output terminals.

WARNING! Sudden Movement Hazard. Correctly wire and test all control circuits to make sure that the control circuits operate
correctly. If you use a drive that has incorrect control circuit wiring or operation, it can cause death or serious injury.

WARNING! Sudden Movement Hazard. Check the I/0O signals and the external sequences for the drive before you set the
Application Preset function. When you set the Application Preset function (A1-06 # 0), it changes the I/O terminal functions for the
drive and it can cause equipment to operate unusually. This can cause serious injury or death.

NOTICE: Damage to Equipment. Do not energize and de-energize the bypass more frequently than one time each 30 minutes. If
you frequently energize and de-energize the bypass, it can cause failure.

Refer to Table 3.22 for a list of input terminals and functions on the drive.
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Table 3.22 Drive Multi-function Input Terminals

Type Terminal Name (Default) Function (Signal Level)
s MFDI selection 1 Note:
(Not used) Connections to these inputs can cause unintended operation. Use the Bypass PCB digital inputs.
Multi-Function Digital Input
) MFDI selection 2 « Photocoupler
(Not Used) ¢ 24V, 6mA
MFDI selection 3 Note:
3 (External Fault (NO-Always-Coast)) Install the wire jumpers between terminals SC-SP and SC-SN to set the MFDI power supply
(sinking/sourcing mode or internal/external power supply).
o MEFDI selection 4 * Sinking Mode: Install a jumper between terminals SC and SP.
(Not used) NOTICE: Damage to Equipment. Do not close the circuit between
MEDI selection 5 terminals SC-SN. If you close the circuits between terminals SC-SP
S5 _ and terminals SC-SN at the same time, it will cause damage to the
MEDI (Multi-Step Speed Reference 1) drive.
S6 MFDI selection 6 * Sourcing Mode: Install a jumper between terminals SC and SN.
Multi-Step Speed Ref 2 . .
(Multi-Step Speed Reference 2) NOTICE: Damage to Equipment. Do not close the circuit between
terminals SC-SP. If you close the circuits between terminals SC-SP
MEDI selection 7 and terminals SC-SN at the same time, it will cause damage to the
S7 i
(Jog Reference Selection) drive.
* External power supply: No jumper necessary between terminals SC-SN and terminals SC-SP.
SN MFDI power supply 0 V MEDI power supply, 24 V (maximum 150 mA)
e MEFDI selection common NOTICE: Damage to Equipment. Do not close the circuit between
terminals SP-SN. If you close the circuits between terminals SC-SP and
SP MFDI power supply +24 Vdc terminals SC-SN at the same time, it will cause damage to the drive.
H1 Safe Disable input 1 Note:
Active during Drive Mode only.
Safe Disable Input
Remove the jumper between terminals H1-HC and H2-HC to use the Safe Disable input.
* 24V,6mA
* ON: Normal operation
H2 Safe Disable input 2 * OFF: Coasting motor
Safe Disabl * Internal impedance 4.7 kQ
Ir?pit 1sable * OFF Minimum OFF time of 2 ms.
Note:
Safe disable inputs are only effective in Drive Mode. They will not function in Bypass Mode.
Note:
Active during Drive Mode only.
HC Safe Disable function common Safe Disable function common
NOTICE: Do not close the circuit between terminals HC and SN. A
closed circuit between these terminals will cause damage to the drive.
. Power Supply for Multi-Function Analog Input
+V Power supply for frequency setting .
* 10.5V (allowable current 20 mA maximum)
Voltage input or current input
Al MFAI 1 Select terminal A1 with Jumper switch S1 and H3-01 [Terminal A1 Signal Level Select].
(Not used) * 0V to 10 V/100% (input impedance: 20 kQ2)
* 4 mA to 20 mA/100%, 0 mA to 20 mA/100% (input impedance: 250 Q)
Analog
Inputs (Drive Voltage input or current input
Mode only) A2 MFAI 2 Select terminal A2 with Jumper switch S1 and H3-09 [Terminal A2 Signal Level Select]
(Not used) * 0V to 10 V/100% (input impedance: 20 k)
* 4 mA to 20 mA/100%, 0 mA to 20 mA/100% (input impedance: 250 Q)
. Signal Ground for Multi-Function Analog Input
AC Analog input common
« 0V
FE Connecting shielded cable Frame Earth

@ Drive Control Circuit Terminal Block Output Functions

Refer to Table 3.23 and Table 3.24 for a list of output terminals and functions.
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3.6 Drive Control Circuit

Table 3.23 Drive Control Circuit Output Terminals

Type Terminal Name (Default) Function (Signal Level)
MA N.O. output Drive Fault Signal Output
(Fault) * Relay output
* 30Vdc, I0mAto2 A
MB N.C. output
e 250 Vac, 10mAto2 A
Fault Relay (Fault) o
Output ¢ Minimum load: 5V, 10 mA (Reference value)
Note:
o * Active during Drive Mode only.
MC Digital output common * This will signal drive-based faults only.
Note:
M1 MFDO Multi Function Digital Output
M2 (During Run) * Relay output
« 30Vde, I0mAto2 A
M3 MFDO . 259 Yac, 10mAto2 A
¢ Minimum load: 5V, 10 mA (Reference value)
MFDO M4 (Zero Speed)
Note:
* Active during Drive Mode only.
M5 - . .
MFDO * These are active for drive-based conditions only.
* Do not set functions that frequently switch ON/OFF to MFDO (M1 to M6) because this will
M6 (Speed Agree 1) decrease the performance life of the relay contacts. Yaskawa estimates switching life at
200,000 times (assumes 1 A, resistive load).
Table 3.24 Drive Control Circuit Monitor Output Terminals
Type Terminal Name (Default) Function (Signal Level)
M MFAO 1 Multi Function Analog Output
(Output frequency) Select voltage or current output.
* 0Vto10V/0% to 100%
* 4 mA to 20 mA (receiver recommended impedance: 250 Q)
Monitor Output AM MFAO 2 Note:
(Output current) * This functions in Drive Mode only.
* Select with jumper switch S5 and H4-07 [Terminal FM Signal Level Select] or H4-08
[Terminal AM Signal Level Select].
AC Monitor common ov
External Power Power supply for external devices.
Supply Output +P External power supply .
¢ 24V (150 mA maximum)
(Not used)

€ Switches and Jumpers on the Drive Control Circuit

The terminal board has switches to adapt the drive I/Os to the external control signals as shown in Figure 3.18.
Set the switches to select the functions for each terminal.

Note:

Active during Drive Mode only.

YASKAWA SIEPYAIH6B01D HV600 NARROW & ENCLOSED BYPASS TECHNICAL REFERENCE 103

a Electrical Installation



3.6 Drive Control Circuit

A
B
OFF ON
s2m] [ W] [0 ¢
S
Figure 3.18 Locations of Switches
Table 3.25 1/O Terminals and Switches Functions
Position Switch Terminal Function Default Setting
. X Al:V (voltage input)
A Jumper switch S1 Al, A2 Sets terminals A1 and A2 to voltage or current output. .
A2: 1 (current input)
. X FM: V (voltage output)
B Jumper switch S5 FM, AM Sets terminals FM and AM to voltage or current output.
AM: V (voltage output)
ON
Enables and disables the termination resistor of embedded Note:
C DIP switch S2 - communications protocols. This switch should always be in the ON This switch should always be ON
position. when the drive is part of a bypass
package.

€ Wiring the Drive Control Circuit Terminal

WARNING! Electrical Shock Hazard. Do not remove covers or touch circuit boards while the bypass is energized. If you touch the
internal components of an energized bypass, it can cause serious injury or death.

NOTICE: Do not let wire shields touch other signal lines or equipment. Insulate the wire shields with electrical tape or shrink tubing.
If you do not insulate the wire shields, it can cause a short circuit and damage the drive.
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3.6 Drive Control Circuit

Note:

« Isolate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, -, +1) and other high-power wiring.
If the control circuit wires are adjacent to the main circuit wires, electrical interference can cause the drive or the devices around the drive to
malfunction.

*Isolate contact output terminals MA, MB, MC and M1-M6 from other control circuit wiring. If the output terminal wires are adjacent to
other control circuit wires, electrical interference can cause the drive or devices around the drive to malfunction.

*Use a UL Listed Class 2 Power Supply to connect external power to the contact output control terminals. If the power supply for peripheral
devices is incorrect, it can cause a decrease in drive performance.

* Connect the shield of shielded cable to the applicable ground terminal. If the grounding is not correct, electrical interference can cause the
drive or devices around the drive to malfunction.

Correctly ground the drive terminals and complete main circuit wiring before you wire the control circuit. Remove the
keypad and front cover.

1. Refer to Figure 3.19 and wire the control circuit.

WARNING! Fire Hazard. Tighten all terminal screws to the correct tightening torque. Connections that are too loose or too
tight can cause incorrect operation and damage to the bypass. Incorrect connections can also cause death or serious
injury from fire.

Note:

*Use shielded wires and shielded twisted-pair wires for the control circuit terminal wiring. If the grounding is not correct, electrical
interference can cause the drive or devices around it to malfunction.

*Do not use control circuit wiring that is longer than 50 m (164 ft) to supply the frequency reference with an analog signal from a
remote source. Wiring that is too long can cause unsatisfactory system performance.

=< O

Jl

[ I EGAGEE

- R
E A
T o — T
B
A - Loosen the screws and put the D - If you do not use crimp ferrules,
wire into the opening on the remove approximately 5.5 mm c
terminal block. (0.21 in) of the covering at the S
H @©
B - Wire with a crimp ferrule end of the wire. 5
attached, or use wire that is not E - Blade width of 2.5 mm (0.1 in) or @
soldered with the core wires less -
lightly twisted. F - Blade depth of 0.4 mm (0.01 in) =
C - Pull back the shielding and or less 8
lightly twist the end with your w
fingers to keep the ends from
fraying. ﬂ

Figure 3.19 Wiring Procedure for the Control Circuit

WARNING! Fire Hazard. Tighten all terminal screws to the correct tightening torque. Connections that are too loose or too
tight can cause incorrect operation and damage to the bypass. Incorrect connections can also cause death or serious
injury from fire.

NOTICE: Do not tin stranded wire with solder. Soldered wire connections can become loose over time and cause
unsatisfactory system performance.

Note:
*Refer to Figure 3.20 for information to prepare terminal ends of the shielded wire.

*Prepare the wire ends of shielded twisted-pair wires as shown in Figure 3.20 to use an analog reference from an external
frequency setting potentiometer to set the frequency. Connect the shield to terminal FE of the drive.
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A - Connect the shield to terminal C - Insulate with electrical tape or
FE of the drive. shrink tubing.

B - Sheath

Figure 3.20 Prepare the Ends of Shielded Wire
2. |Install the front cover to its initial position.
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3.7 Control I/O Connections

3.7 Control I/O Connections

This section gives information about the settings for the listed control circuit I/O signals.

* MFDI (terminals S1 to S7)

MFDO (terminals M1 to M6)

MFALI (terminals A1, A2)

MFAO (terminals FM, AM)

RS-485 communications (terminals D+, D-, AC)

€ Set Input Signals for MFAI Terminals A1 and A2

Use terminals A1l and A2 to input a voltage or a current signal. Set the signal type as shown in Table 3.26.

&

Figure 3.21 Location of Jumper Switch S1
Table 3.26 MFAI Terminals A1 and A2 Signal Settings

Parameter
Terminal Types of Input Signals Jumper Switch S1
No. Signal Level
o
. ANIAY%
Voltage input | 0: 0V to 10 V/0% to 100% (input impedance: 20 k<)
o : 0 0 input impedance:
(Default) o0 ° o (Inputimp
A1 A2
Al H3-01
OO v
. O 2:4 mA to 20 mA/0% to 100% (input impedance: 250 Q)
Current input il . .
O 3: 0 mA to 20 mA/0% to 100% (input impedance: 250 )
A1 A2
fgl v
Voltage input ‘6 op! 0: 0V to 10 V/0% to 100% (input impedance: 20 k)
A1 A2
A2 = H3-09
[e}fe) v
Current input }7_1 | 2: 4 mA to 20 mA/0% to 100% (input impedance: 250 Q)
(Default) O 3: 0 mA to 20 mA/0% to 100% (input impedance: 250 Q)
A1 A2
Note:

Set H3-02, H3-10 = 0 [Terminal A1 Function Selection, Terminal A2 Function Selection = Frequency Reference] to set Al and A2 to
frequency reference. The drive will add the analog input values together to make the frequency reference.

€ Set Output Signals for MFAO Terminals FM, AM

Set the signal type for terminals AM and FM to voltage or current output. Use jumper switch S5 and H4-07, H4-08
[Terminal FM Signal Level Select, Terminal AM Signal Level Select] to set the signal type.

Figure 3.22 Location of Jumper Switch S5
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Parameter
Terminal Types of Output Signals Jumper Switch S5
No. Signal Level
VoI
Voltage output aM[o 00 0:0V 1010V
(Default) FM o)
FM vV 1 H4-07
Current output AMOC OIO 2:4 mA to 20 mA
FM|O
VoI
Voltage output AM 0o
Bl 0:0Vto 10V
(Default) FM LQ,QJ O
AM v 1 H4-08
Current output AM Q 2:4 mA to 20 mA
FMII0_ 010
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3.8 Connect the Bypass to a PC

3.8 Connect the Bypass to a PC

The bypass control board has a mini-B type USB port.

You can use a USB cable (USB 2.0, type: A - mini-B) to connect the bypass to a type-A USB port on a PC. Open the
front door of the bypass cabinet to connect the USB cable to the CN1 port on the bypass PCB. After you connect the

bypass PCB to the PC, you can use Yaskawa DriveWizard HVAC software to monitor drive performance and manage
parameter settings. Visit the Yaskawa website to download the DriveWizard HVAC software:

https://www.yaskawa.com/products/drives/hvac-drives/software-tools/drivewizard-hvac

Note:
Do not connect to the USB port on the drive. Always use the CN1 port on the bypass PCB to communicate with a bypass.

sl
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0
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@ A [ ]
7 [ ]
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o o o
<=B
= — 7 4=
——— GEEE — D C
A - Mini-B type connector C - Type-A connector
B - USB 2.0, type A - mini-B cable D-PC

Figure 3.23 Connect to a PC (USB)
Yaskawa recommends that you use a USB cable with connectors connected with shielded wires.

Type-A miniB
VBUS |1 1| VBUS
USBD+ |2 2| USBD+
USBD- mg USBD-
GND |4 5| GND
SHELL SHELL
SHIELD

Figure 3.24 Recommended USB Cable
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3.9 Motor Application Precautions

3.9 Motor Application Precautions

€ Precautions for Existing Standard Motors

B Insulation Withstand Voltage

Consider motor voltage tolerance levels and motor insulation in applications with an input voltage of over 440 V or
particularly long wiring distances. Use an insulated drive motor.

NOTICE: Use an inverter-duty motor with reinforced insulation and windings applicable for use with an AC drive. If the motor does
not have the correct insulation, it can cause a short circuit or ground fault from insulation deterioration.

B Vibration

Vibrations can occur in the these conditions:

* Resonance with the natural frequency of machinery
Use caution if you add a variable-speed drive to applications that operate the motor from line power at a constant
speed. If resonance occurs, install shock-absorbing rubber around the base of the motor and enable the Jump
frequency control.

* The motor is not balanced
Use caution if the motor speed is higher than the rated motor speed.

* Subsynchronous resonance
Subsynchronous resonance can occur with long motor shafts and in applications such as turbines, blowers, and fans
with high inertia loads.

B Audible Noise

The audible noise of the motor changes when the carrier frequency setting changes. When you use a high carrier
frequency, audible noise from the motor is equivalent to the motor noise generated when you operate from line power.
If you operate at speeds that are more than the rated rotation speed, the unwanted motor noise increases.

€ Precautions for Specialized Motors

B Pole Change Motors

The rated current of pole change motors is different than standard motors. Check the maximum current of the motor
before you select a drive. Always stop the motor before you switch between the number of motor poles. If you change
the number of poles while the motor is rotating, the overvoltage from regeneration or the overcurrent protection
circuitry will make the motor coast to stop.

B Submersible Motors

The rated current of a submersible motor is more than the rated current of a standard motor. Use a sufficiently large
motor cable that will not let voltage drop decrease the maximum torque level.

B Explosion-Proof Motors

You must test the motor and the drive together for explosion-proof certification. You must also test existing
installations of explosion-proof motors. The drive is not designed for explosion-proof areas. Install the drive in a safe
location.

The encoder used with pressure-resistant explosion-proof motors is intrinsically safe. When wiring between the drive
and encoder, always connect through a specialized pulse coupler.

B Geared Motors

The continuous speed range is different for different lubricating methods and manufacturers. For oil lubrication,
continuous operation in the low-speed range can cause burnout. Contact the manufacturer for more information about
applications where operating at more than the rated frequency is necessary.
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3.9 Motor Application Precautions

B Single-Phase Motors

Variable speed drives are not designed to operate with single-phase motors. The drive is for use with three-phase
motors only. If you use capacitors to start the motor, it can cause a high frequency current to flow to the capacitors
and can damage the capacitors. A split-phase start or a repulsion start can burn out the starter coils because the
internal centrifugal switch is not activated.

€ Notes on the Power Transmission Mechanism

For power transmission machinery that uses oil to lubricate gearboxes, transmissions, or reduction gears, make sure
that you use precaution if you operate the machinery continuously at low speed. Oil does not lubricate the system as
well at low speeds. If you operate at frequencies higher than the rated frequency, it can cause problems with the power
transmission mechanism. These problems include audible noise, decreased service life, and decreased durability.
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112 YASKAWA SIEPYAIH6B01D HV600 NARROW & ENCLOSED BYPASS TECHNICAL REFERENCE



Startup Procedure and Test Run

41  Section Safety ... 114
4.2 Keypad: Names and FUNCLIONS.......ccccooiiimisissnsnssssssss s 115
4.3 Start-up, Test Operation, and Rotation ChecK.........ccceerrecmricrrccrrcserrcnnsennnes 121
4.4 Keypad OPeration .......ccicrinessssscrssessssessssssssssssssssssssesssssssssssssssssssssassnsssnes 127
4.5 Automatic Parameter Settings Optimized for Specific Applications
(Application Presets).......imrmnmnmnnnnissssssesssssssss s 163
4.6  AULO-TUNING ..o s 165
4.7 Fine Tuning during Test Runs (Adjust the Control Function)..................... 167

YASKAWA SIEPYAIH6B01D HV600 NARROW & ENCLOSED BYPASS TECHNICAL REFERENCE 113



4.1 Section Safety

4.1 Section Safety

ADANGER

Electrical Shock Hazard

Do not examine, connect, or disconnect wiring on an energized bypass. Before servicing,
disconnect all power to the equipment and wait for the time specified on the warning label at a
minimum. The internal capacitor stays charged after the bypass is de-energized. The charge
indicator LED extinguishes when the DC bus voltage decreases below 50 Vdc. When all indicators
are OFF, remove the covers before measuring for dangerous voltages to make sure that the bypass
is safe.

If you do work on the bypass when it is energized, it will cause serious injury or death from electrical shock.

Electrical Shock Hazard

Do not operate the bypass when covers are missing. Replace covers and shields before you
operate the bypass. Use the bypass only as specified by the instructions.

Some figures in this section include bypasses without covers or safety shields to more clearly show the inside of the
bypass. If covers or safety shields are missing from the bypass, it can cause serious injury or death.

Do not remove covers or touch circuit boards while the bypass is energized.
If you touch the internal components of an energized bypass, it can cause serious injury or death.

Sudden Movement Hazard

Deactivate the Run command before you switch from Programming Mode to Drive Mode.

If you switch from Programming Mode to Drive Mode and there is an active Run command, the motor will rotate
and the equipment can suddenly start.
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4.2 Keypad: Names and Functions

4.2 Keypad: Names and Functions

‘ Front/side view ‘ ‘ Back view

K L

Figure 4.1 Keypad

Table 4.1 Keypad: Names and Functions

No. Name Function
AUTO LED *I Tlluminates to show that the drive is in AUTO Mode.
A
Tlluminates when the drive detects a fault.
ALM LED Flashes when the drive detects:
B * Analarm
ALM * An oPE parameter setting error
e A fault or alarm during Auto-Tuning
The LED turns off when there are no drive faults or alarms.
C microSD Card Insertion Slot The insertion point for a microSD card.
Function Keys The menu shown on the keypad sets the functions for function keys.
D (F1, F2, F3) The name of each function is in the lower half of the display window.
HAND LED */ Illuminates to show that the drive is in HAND Mode.
E OHD ®
HAND Key Sets drive operation to HAND Mode.
F <DHAND The drive uses the S5-0/ [HAND Frequency Reference Selection] setting.
Stops drive operation.
OFF Key Note:
:
The OFF key has highest priority. Push @ to stop the motor even when a Run command is active at an external Run
OFF
command source. Set 02-02 = 0 [STOP Key Function Selection = Disabled] to disable priority.
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4.2 Keypad: Names and Functions

No. Name Function
Left Arrow Key Moves the cursor to the left.
Up Arrow Key/Down Arrow Key [+ Scrolls up or down to display the next item or the previous item.
/ @ + Selects parameter numbers, and increments or decrements setting values.
H .
Right Arrow Key (RESET) Moves the cursor to the right.
« Continues to the next screen.
¢ Clears drive faults.
ENTER Key  Enters parameter values and settings.
« Selects menu items to move the user between keypad displays.
* Selects each mode, parameter, and set value.
Sets drive operation to AUTO Mode.
AUTO Key The drive uses the b1-01 [Frequency Reference Selection 1] and b1-02 [Run Command Selection 1] settings.
Push <DHAND on the keypad to set the drive to HAND Mode before you use the keypad to operate the motor.
J USB Terminal Insertion point for a mini USB cable. Uses a USB cable (USB standard 2.0, type A - mini-B) to connect the keypad to a PC.
K RJ-45 Connector Uses an RJ-45 8-pin straight through UTP CAT5e extension cable or keypad connector to connect to the drive.
Cover for the clock battery.
Note:
« The battery included with the keypad is for operation check. It may be exhausted earlier than the expected battery life
described in the manual.
« Refer to “Maintenance & Troubleshooting Manual (TOEPYAIHV6001)” for more information about replacement
L Clock Battery Cover procedure
To replace the battery, use a Hitachi Maxell “CR2016 Lithium Manganese Dioxide Lithium Battery” or an equivalent battery
with these properties:
¢ Nominal voltage: 3 V
* Operating temperature range: -20 °C to +85 °C (-4 °F to +185 °F)
M Insulation Sheet An insulating sheet is attached to the keypad battery to prevent battery drain. Remove the insulation sheet before you use the
keypad for the first time.

*1

Refer to AUTO LED and HAND LED Indications on page 117 for more information about AUTO LED and HAND LED indications.

€ LCD Display

A B c

| I
10:00 am FwD Rdy

D

Home

= UT0 | IdTe H—e
n |
Freq Reference |(AI) F
U1-01 Hz () .()()

Output Frequency
U1-02 Hz
| DRIVE

0.00

BYPASS

Menu

H

Figure 4.2 LCD Display Indications
Table 4.2 LCD Display Indications and Meanings

Symbol Name Description
A Time display area Shows the current time. Set the time on the default settings screen.
Shows direction of motor rotation.
B Forward/Reverse run indication * FWD: Shown when set to Forward run.
* REV: Shown when set to Reverse run.
C Ready The screen will show Rdy when the drive is ready for operation or when the drive is running.
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4.2 Keypad: Names and Functions

Symbol Name Description
D Mode display area Shows the name of the current mode or screen.
E Alarm codes and status messages Shows an alarm code or message about bypass status.
display area Refer to page 518 for more information about status messages.
Shows the current frequency reference source.
* KPD: keypad
F gﬁ%‘ﬁ?gg reference source * Al analog input terminal (Bypass PCB Terminal TB4-2)
* COM: serial communications
* OPT: option card
G Data display area Shows parameter values, monitor values, and details of the results of operations.
. The function names shown in this area will change when the selected screen changes. Push one of the function keys to
H Function keys 1 to 3 (F1 to F3)
on the keypad to do the function.
Shows a fault, minor fault, alarm, or error name and message text.
I Alarm and message texts display Note:
area When the drive must show an alarm and a message on the keypad at the same time, the keypad will switch between the
alarm code and message text in 2-second intervals.
* OFF: The bypass is operating in OFF Mode.
J HOA mode or alternative Run * AUTO: The bypass is operating in AUTO Mode.
command source indication * HAND: The bypass is operating in HAND Mode.
* EMOV: The bypass is operating in Emergency Override Mode.

4 AUTO LED and HAND LED Indications
Table 4.3 AUTO LED and HAND LED Indications

AUTO LED HAND LED
= Status
A
OFF OFF OFF Mode
OFF ON HAND Mode
OFF Long blink (50% duty) | HAND Mode
*  When the Frequency Reference is 0 or during deceleration
* During PI Sleep
OFF Double blink HAND Mode
When you clear the Run command and enter the Run command again during the time set in C1-02 [Deceleration Time 1]
ON OFF AUTO Mode
Long blink (50% duty) OFF AUTO Mode
*  When the Frequency Reference is 0 or during deceleration
* During PI Sleep
Double blink OFF AUTO Mode
When an MFDI sends a Fast Stop signal to stop the drive

Long blink
(50% duty)

Double blink

Figure 4.3 AUTO LED and HAND LED Timing Status
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118

Drive Output Frequency

AUTO Mode Selection 4

HAND Mode Selection

OFF | [ on | !

RUN Command :

! 6 Hz | !

. oHz | !
Frequency ‘
AUTO LED OFF | oFf | ON | Blink | OFF
HAND LED OFF OFF
Operation Mode OFF | AUTO

Figure 4.4 LEDs and Drive Operation in AUTO and HAND Modes
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€ Keypad Mode and Menu Displays

10:00 am FwD Rdy Home

|OFF | 1dle

Freq Reference (AI)

V101 Hz 0.00

Output Frequency

V102 Hz 0.00
DRIVE Menu BYPASS

HOME

10:00 am FwD Rdy Menu

& Parameters

& User Custom Parameters

iy parameter Backup/Restore
A Modified Param / Fault Log
€ Auto-Tuning

Home
11
10:00 am FwD Menu
& Monitors

@ User Custom Parameters

iy parameter Backup/Restore
A Modified Param / Fault Log
& Auto-Tuning

Home

A Yt D

10:00 am FwD Menu

GJ Monitors

& Parameters

y Parameter Backup/Restore
A Modified param / Fault Log
& Auto-Tuning

Home

SR B N2

10:00 am FwD Menu

& Monitors

& Parameters

@ User Custom Parameters

y
A Modified Param / Fault Log

& Auto-Tuning

Home

ZSR 5 iN2

10:00 am FwD Menu

L Monitors
& Parameters
@ User Custom Parameters
Iy parameter Backup/Restore
A
& Auto-Tuning
Home

SR B N2

10:00 am FwD Menu

& Parameters

& User Custom Parameters

iy parameter Backup/Restore
A Modified param / Fault Log

-
= Initial Setup

Home
10:00 am FwD Menu

@ User Custom Parameters

Tty Parameter Backup/Restore
A Modified Param / Fault Log
€ Auto-Tuning

BAInitial Setup 4
i Diagnostic Tools
Home
YVt
10:00 am FwD Menu

& User Custom Parameters

Ty Parameter Backup/Restore
A Modified param / Fault Log
4 Auto-Tuning

< Initial Setup
iagnostic Tools

Home

Main Menu ——

F1

F

F

F

F

1

F

= ol ole dle ol oo ole e

1

10:00 am FwD Rdy Monitor
Standard Monitor » o
Custom Monitor o)
Bar Graph Y]
Analog Gauge % %
Trend Plot a é'-
D T
Back Home ?
Monitors >
10:00 am FwD Parameters
A Initialization Parameters »
b Application
C Tuning
d References
E Motor Parameters
F Options
Back Home
Parameters
10:00 am FwD Parameters
Frequ Ref e Selection 1
b1-01 1 (1)
Run Command Selection 1
b1-02 7 @)
Stopping Method Selection
b1-03 1 (€))
Back Home
User Custom Parameters
[10:00 am FwD Backup
Select Items to Backup/Restore
Standard Parameters >
Back Home
Parameter Backup/Restore RY
10:00 am FwD History (_8
[ifModified Parameters » a
A Fault Log 3
=}
>
«Q
Back Home §
Modified Parameters/Fault Log S

10:00 am FwD Auto Tuning
Select Auto-Tuning mode

otor Parameter Tuning >

Back Home

Auto-Tuning

10:00 am FwD Init Setup
=
(@ Set Date/Time
X setup Wizard
“? Show Initial Setup Screen

Back Home
Initial Setup

10:00 am FwD T001s

Data Logger

Backlight

Bypass Information

Comm. Option Information

[ Back Home Setup

Diagnostic Tools

Figure 4.5 Keypad Functions and Display Levels
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4.2 Keypad: Names and Functions

Note:

*Push from the Home screen to show monitors.

*Push @ to set d1-01 [Reference 1] when you set b1-01 = 0 [Frequency Reference Selection 1 = Keypad] and the Home screen shows U1-
01 [Frequency Reference].

* The keypad will show [Rdy] when the drive is in Ready-to-Run Mode. The drive is prepared to accept a Run command.

* The bypass will not accept a Run command in Programming Mode in the default setting. Set 5/-08 [Run Command Select in PRG Mode] to
accept or reject a Run command from an external source while in Programming Mode.
—Set b1-08 = 0 [Disregard RUN while Programming] to reject the Run command from an external source while in Programming Mode

(default).

—Set b1-08 = 1 [Accept RUN while Programming] to accept the Run command from an external source while in Programming Mode.

—Set b1-08 = 2 [Allow Programming Only at Stop] to prevent changes from Drive Mode to Programming Mode while the drive is

operating.
Table 4.4 Drive Mode Screens and Functions
Mode Keypad Screen Function
Ready-to-Run Mode | Monitors Sets monitor items to display.
Parameters Changes parameter settings.

Programming Mode

User Custom Parameters

Shows the User Parameters.

Parameter Backup/Restore

Saves parameters to the keypad as backup.

Modified Parameters/Fault Log

Shows modified parameters and fault history.

Auto-Tuning

Auto-Tunes the drive.

Initial Setup

Changes initial settings.

Diagnostic Tools

Sets data logs and backlight. Will also show bypass and communications option information (if installed).
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4.3 Start-up, Test Operation, and Rotation Check

4.3

Start-up, Test Operation, and Rotation Check

This section gives the basic steps necessary to get the bypass started and make sure the motor spins in the correct
direction. This section gives information about only the most basic settings.

€ Items to Check before You Energize the Bypass

1.

00N O B

Make sure there is no power to the bypass. Use a properly rated and functioning multimeter to make sure that
it is safe and do all appropriate lockout/tagout procedures.

WARNING! Electrical Shock Hazard. Do not operate the bypass when covers are missing. Replace covers and shields
before you operate the bypass. Use the bypass only as specified by the instructions. Some figures in this section include
bypasses without covers or safety shields to more clearly show the inside of the bypass. If covers or safety shields are
missing from the bypass, it can cause serious injury or death.

Record the motor nameplate information and make sure that the input voltage aligns with the bypass rating.

Make sure that the motor rated FLA is not more than the output current rating of the bypass as shown on the
bypass nameplate.
Make sure that the motor rated FLA is in range of the specifications.

The bypass will have one of two types of main input disconnect:

A non-fusible disconnect switch

The standard bypass includes a non-fusible disconnect switch that does not provide branch circuit protection.
If you will be installing the bypass according to applicable local codes and the requirements shown on the
bypass nameplate, you must install appropriate branch circuit protection. Yaskawa recommends
semiconductor fusing to ensure 100 kAIC SCCR panel rating. This fusing is specified on the bypass
nameplate.

WARNING! Fire Hazard. You must install branch circuit protection according to applicable local codes and the
requirements listed on the bypass nameplate. The bypass is suitable for use on a circuit capable of delivering not more
than 100,000 RMS symmetrical amperes, 208 Vac and 480 Vac with the circuit breaker option or when protected by class
J or class L fuses as specified on the bypass nameplate. Consult factory with questions. Failure to comply could result in
fire and damage to the bypass unit or injury to personnel

An input circuit breaker

Bypass Option M includes an input circuit breaker. You must use the two dials on the circuit breaker to set the
adjustable trip level. The dial marked “FLA” sets the breaker to match the motor FLA. Use a small straight-
edge screwdriver and adjust to the appropriate current level. The other dial sets the inrush level. Make sure
this dial is set to “Auto 1” (factory setting).

Make sure that the available three-phase line power is the correct voltage. Connect line power to the input
disconnect device.

Connect the bypass grounding terminal to the appropriate building ground circuit.

If you are using a dual voltage motor, make sure that the motor is wired for the application voltage.
Connect the motor to the output terminal block in the bypass or to the motor overload (if provided).
Connect the motor ground to the bypass drive ground terminal.

If you have an external motor overload, set the correct FLA from Step 2 there.

. Use the connection diagram or the schematic packaged with the bypass to make sure that you correctly

terminate wiring connections and connected to appropriate circuits at Bypass PCB A2. Please note the
following with respect to the safety circuit (DI-2, terminal TB2-2) and the BAS interlock circuit (DI-3, terminal
TB2-3):

Safety Interlock Circuit

DI-2 (terminal TB2-2) is provided to connect safety devices in a normally-closed series circuit, such as: freeze
up thermostats, smoke/fire sensors, high pressure limits, temperature limits, or vibration detectors.

The keypad will display the status “Safety Open” if a N.C. safety circuit is not closed between DI-2 and 1G24
(TB2-10) on Bypass PCB A2. An open circuit between DI-2 and 1G24 will prevent drive or bypass operation.

Take ONE of these steps to ensure proper operation prior to startup:
+ Install normally-closed (N.C.) safety circuit between DI-2 and 1G24 on Bypass PCB A2.
* Install a jumper between DI-2 and 1G24 on Bypass PCB A2.
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1.

12.
13.

Building Automation System Interlock Circuit (Drive and Bypass Enable Input)

The keypad will display an ALO2 - Interlock Open alarm or FB-02 - Wait For Interlock Timeout fault if a N.C.
safety circuit is not closed between DI-3 (TB2-3 by default setting of Z2-03) and 1G24 on Bypass PCB A2
when there is an active Run command in either HAND or AUTO Mode. An open circuit between TB2-3 and
1G24 (TB2-10) will prevent drive or bypass operation.

Take ONE of these steps to ensure proper operation prior to startup:

+ Install a normally-closed (N.C.) BAS Interlock Circuit/Damper Interlock between DI-3 and 1G24 on Bypass
PCB A2.

* Install a jumper between DI-3 and 1G24 on Bypass PCB A2.

Record all other connections to the bypass by terminal number to determine if special programming of any of
the following is required:

* Multi-function Digital Inputs — Bypass control board TB2 (A2)

 Multi-function Digital Outputs — Bypass control board TB1 (A2)

* Analog Speed Reference - Bypass control board TB4 (A2)

» Other Analog Inputs — Drive control board (A1)

* Analog Outputs — Drive control board (A1)

+ Differential Pl control — Drive control board (A1)

» Serial Communications — Bypass control board TB3 (A2)

Run all control wiring in separate conduit from motor or line power. Route digital output wiring exceeding 24 V
in conduit separate from other control wiring.

Make sure that the building automation system logic is ready for the start, stop, and speed command
functions.

€ Bypass Start-Up Procedure

122

1

2.
3.
4.

Replace all bypass and drive covers.

Before you apply power to the bypass, use a properly rated multimeter to check all three-phases of input
power for proper levels and balance. Record these levels for future reference.

Turn the main input disconnect handle (if equipped) clockwise to energize the bypass.

When you energize the bypass for the first time, the keypad will show the Setup Wizard prompt screen.

10:00 am FwD Wizard 10:00 am FwD wizard
Setup wizard This wizard may require the unit
to be powered down during some
Yaskawa steps to check wiring. Caution,
We Make the Complicated the unit contains high voltage.
Simple \
Back Home Back Home
The Setup Wizard will quickly configure and adjust commonly used parameters related to:
» Clock
* Motor FLA

* Frequency Reference
* Run Command

» Accel/Decel Times

+ Safety Interlocks

» Speed Search

Select [Yes] to run the Setup Wizard. After you complete the Setup Wizard, the bypass will not show the
Setup Wizard prompt again.

10:00 am FwD Wizard 10:00 am FwD Wizard
Run the Setup wizard? Parameter settings applied.
Remember to check for proper
Not now but maybe next time [I[:> motor rotation in both Drive
No and Bypass modes.
Setup Wizard Done.
Back Home Home
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4.3 Start-up, Test Operation, and Rotation Check

Note:

If you select [Not now but maybe next time] from the Setup Wizard prompt, the keypad will show the Setup Wizard prompt each
time you energize the bypass.

If you select [No], the keypad will not show the Setup Wizard prompt nor the Initial Setup screen when you energize the bypass.
You can set the date and time or run the Setup Wizard from the Initial Setup screen.

6. Check for correct motor rotation in Drive Mode and Bypass Mode. Refer to Test Run and Rotation Check on
page 123 for more information about checking and changing motor rotation.

€ Test Run and Rotation Check

B Test Run (No Load)

When possible, Yaskawa recommends that you do a test run in Drive Mode and Bypass Mode to check rotation in
both modes before you mechanically connect the motor to the rest of the machine. This is critically important if
running the machine at full speed and/or running the machine in the wrong direction could cause damage or injury.

B Rotation Check in Drive Mode and Bypass Mode

You must check the rotation in both Drive Mode and Bypass Mode. If the rotation direction is incorrect in Drive
Mode, you must change the output (motor) wiring. If the rotation direction is incorrect in Bypass Mode, you must
change the input power wiring.

Note:

Do the Drive Mode rotation check first. If there are any problems, make sure that you correct them before you do the Bypass Mode rotation

check.

B Precautions before You Do a Test Run

Before you rotate the motor, check these items:

* Check for safety issues near the bypass system, motor, and machine.
» Make sure that all safety, interlock, emergency stop circuits and safety mechanisms are operating correctly.

B Test Run and Rotation Check - Drive Mode (HAND)

Note:

Yaskawa strongly recommends that you do the items in Start-up, Test Operation, and Rotation Check on page 121, including completing the

Setup Wizard before you do this procedure.

1.

2.
3.

Energize the bypass. If the HOME screen is not shown, push [ 2}

Push to make sure that the bypass does not respond to an Auto-Run command.

Check the lower-left corner of the keypad screen to make sure that the bypass is in Drive Mode. “DRIVE” will

flash when the bypass is in Drive Mode.

10:00 am FwD Rdy Home

Output Frequency
ULl iz 0.00
S DRIVEZ:  Menu BYPASS

----------
---------

WARNING! Sudden Movement Hazard. Before you do the next step, remove all personnel and objects from the area
around the bypass and motor. The motor will rotate in the next step and can cause serious injury or death.

Push to give the bypass a Run command from HAND Mode.

Push @ to show S5-05 [HAND Frequency Reference], and set it to 6.00 Hz.
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Note:

6.

10.

1.
12.

Push @ to save the value and the motor will start to run.

10:00 am Fwp Rdy  Parameters
HAND Frequency Reference

S5-05
00[.00 Hz

Default : 0.00Hz
Range  : 0.00~400.00

Home Min/Max
If the system does not run, check the keypad for a “Safety Open” message or an “ALO2 — Interlock Open”
alarm.

« If there is a “Safety Open” message, check the safety circuit (or jumper) connected at TB2-2.

* If there is an “ALO2 — Interlock Open” alarm, check the BAS Interlock circuit (or jumper) connected at TB2-3.
Push to return to the HOME screen, then push &I until you can see the Output Current display on the
keypad screen.

10:00 am FwD Rdy Monitor
Freq Reference (AI) 6 00

vi-01 Hz O [AVAY)

output Frequency

v v 6.00

OUtpUt current

ul-03 A 12 . 34
DRIVE Menu BYPASS

Output current should typically be between 20% and 100% of motor full load amps (FLA).

If the output current is not in this range:

» Make sure that there are no mechanical issues or binding in the machinery.

» Make sure that the motor is correctly wired to the motor terminal block (or motor overload, if equipped).
» Make sure that a multi-voltage motor is correctly wired in the motor junction box.

Look at the motor (or load) to make sure that the rotation direction is correct (Drive Mode).

If the motor direction in Drive Mode is CORRECT, do steps 15 to 18.
If the motor direction in Drive Mode is INCORRECT, do steps 9 to 14.

Push to stop the motor.

De-energize the system at the power source. Observe correct lockout/tagout safety procedures and wait for
the CHARGE light to completely go out on the HV600. The CHARGE light will be visible after you open the
cabinet door.

Remove lower cover (or open cabinet door) to access motor wiring.

Switch any two phases on the customer wiring side of the motor terminal block or motor overload.
J ‘ /j
0eo l O {

[SESHO)
| = | ]| Deded

I §

p|O

DO NOT change the wiring connected directly to the HV600 drive unit.

124

13.
14,

WARNING! Sudden Movement Hazard. Before you do this step, remove all personnel and objects from the area around the
bypass and motor. The motor will rotate at full speed in this step and can cause serious injury or death.

15.
16.

Replace lower cover (or close cabinet door).
Repeat Steps 1 to 8 of this procedure to confirm correct rotation in Drive Mode.

Push to give the bypass a Run command from HAND Mode.

Push @ to show S5-05 [HAND Frequency Reference].
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17. Push to increase the frequency reference value.

Change the setting value in increments of 10 Hz if necessary and examine the response.

Each time you increase the setting value, use U71-03 [Output Current] to check the drive output current. Watch
and listen for unusual conditions or noises.

When the output current of the drive is not more than the motor rated current, the status is correct.

Example: 6 Hz —» 20 Hz — 30 Hz — 40 Hz — 50 Hz — 60 Hz
10:00 am FwD Rdy Home

Freq Reference (AI)
U101 hz 60.00

Output Frequency
02 hr 60.00

Output Current
U103 A 29.48

DRIVE Menu BYPASS

OFF

18. Set the HAND frequency reference back to the desired value, then push " The Drive Mode test run and

rotation check is complete.

B Test Run and Rotation Check - Bypass Mode (HAND)

Before you do this procedure, Yaskawa strongly recommends that you do the items in Start-up, Test Operation, and
Rotation Check on page 121 (including the Setup Wizard), and do the steps in Test Run and Rotation Check - Drive
Mode (HAND) on page 123.

1. Energize the bypass. If the HOME screen is not shown, push [ 72 ]

2. Push to make sure that the bypass does not respond to an Auto-Run command.

3. Check the lower-right corner of the keypad screen to make sure that the bypass is in Bypass Mode.

“BYPASS” will flash when the bypass is in Bypass Mode. If it is NOT in Bypass Mode, push to put the
system into Bypass Mode

10:00 am FwD Rdy Home
1dle

Motor Current

T 0.00A

DRIVE Menu

G
U

WARNING! Sudden Movement Hazard. Before you do the next step, remove all personnel and objects from the area
around the bypass and motor. The motor will immediately rotate at full speed in the next step and can cause serious injury
or death.

4. Push to give the bypass a Run command from HAND Mode. Make sure that Ub-01 [Motor Current] is
not more than the nameplate FLA. It is normal for the current be more than full load amps temporarily at start.
Watch and listen for unusual conditions or noises.

10:00 am FwD Rdy Home
Running in Bypass

Motor Current

w0209, 48A

DRIVE Menu BYPASS

c
=]
o
o
&
'_
°
c
®
o
S
>
S
@
IS
<
o
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8
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5. Look at the motor (or load) to make sure that the rotation direction is correct (Bypass Mode). If you cannot

determine the rotation direction, push and watch the motor as it coasts to stop.
If the motor direction in Bypass Mode is CORRECT, the test is complete.
If the motor direction in Bypass Mode is INCORRECT, do steps 6 to 11.

6. Push to stop the motor.

7. De-energize the system at the power source. Observe correct lockout/tagout safety procedures and wait for
the CHARGE light to completely go out on the HV600. The CHARGE light will be visible after you open the
cabinet door.
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4.3 Start-up, Test Operation, and Rotation Check

8. Remove lower cover (or open cabinet door) to access motor wiring.
9. Switch any two phases on the customer connection side of incoming power.

Note:
+DO NOT change the motor (output) wiring.

+DO NOT change the wiring connected directly to the HV600 drive unit.
10. Replace lower cover (or close cabinet door).

11. Repeat Steps 1 to 5 of this procedure to confirm correct rotation in Bypass Mode.

126 YASKAWA SIEPYAIH6B01D HV600 NARROW & ENCLOSED BYPASS TECHNICAL REFERENCE



4.4 Keypad Operation

4.4 Keypad Operation

Note:

Make sure that you use a keypad with FLASH number 1004 or later. Keypads with FLASH numbers 1003 and earlier will not show
characters correctly. To display the keypad FLASH version, hold down the F1 and F3 keys on the keypad when you first apply power to the
bypass.

€ Home Screen Display Selection

This section gives information about the functions that you can control from the HOME screen and the content shown

on the HOME screen.
10:00 am FwD Rdy Home

F Ref (A1)
01 0.00

Output Frequenc
no e 0.00
Menu

B View Monitors Shown in Home Screen
This figure shows monitor data in the data display area of the HOME screen.

10:00 am FwD Rdy Home

Freq Reference (AI)

0w 0.00]  \oner
Output F

o v 0,00

Menu

* To change what the screen shows, change the setting for 0/-40 [Home display selection].

» When 0/-40 [Home display selection] is set to “Custom Monitor”, and there is more than one screen, use or
to switch between screens.

B Show the Standard Monitor

Push to show the standard monitor (Ux-xx). Push (HOME) to go back to the HOME screen.
Note:

When a fault, minor fault, or an error occurs, push to show the content of the fault. Push again to show the standard monitor (Ux-
XX).

B Change the Frequency Reference Value
. Push @ to access the screen to change the frequency.
2. Push(Z_or to select the digit, then push or & to change the value.

3. Push @ to keep the changes.

Note:

The HOME screen must show U1-01 [Frequency Reference] or you must set b1-01 = 0 [Frequency Reference Selection 1 = Keypad] to use
this function.

B Show the Main Menu
Push to show the main menu. Push (HOME) to go back to the HOME screen.
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4.4 Keypad Operation

10:00 am FwD Rdy Menu
=)
& Parameters
@ User Custom Parameters
y parameter Backup/Restore
A Modified param / Fault Log
48 Auto-Tuning

Home

€ Show the Monitors

This section shows how to show the standard monitors (Ux-xx).

1. Push (Home) to show the HOME screen.

Note:
*When the drive is in HOME Mode, the screen shows [Home] in the upper right-hand corner of the screen.

«|f the screen does not show [Home] for , push (Back), and then push to show [Home].

2. Push (Menu).
10:00 am FwD Rdy Home

E;fglRe:§rence (AI) () . ()()

Output Frequenc
U;j.-(); Hz ) ! 0 . OO
Menu

3. Push(A)or Vo select [Monitors], then push @

10:00 am FwD Rdy Menu
=
& Parameters
@ User Custom Parameters
fy parameter Backup/Restore
A Modified param / Fault Log
48 Auto-Tuning

Home

4. Push(Aor to select [Standard Monitor], then push @

10:00 am FwD Rdy Mon1itor
Standard Monitor
Custom Monitor
Bar Graph
Analog Gauge
mrend Plot

Back Home

5. Push(Aor to select the monitor group, then push @

10:00 am FwD Rdy Mon1itor
U1 Operation Status Monitors
U2 Fault Trace
U3 Fault History
U4 Maintenance Monitors
US PID Monitors
U6 Operation Status Monitors

Back Home

6. Push(A)or ™t change the monitor number to show the monitor item.
Note:
Push to return to the previous page.
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4.4 Keypad Operation

1mQOam FWD Rdy Monitor

s 0,00

s 0.00

aiflgutgut Frequency (). ()()
Home

& Set Custom Monitors

You can select and register a maximum of 12 monitoring items to regularly show on the keypad.
This procedure shows how to set the motor speed to [Custom Monitor 1].

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«If the keypad does not show [Home] on , push (Back) to show [Home] on =l

2. Push (Menu).
10:00 am FwDp Rdy Home

Ul-01 Hz

Output Frequency
U1-02 Hz O . 00
Menu

3. Push(A)or VIto select [Monitors], then push @

10:00 am FwDp Rdy Menu
@ Parameters
@ User Custom Parameters
y parameter Backup/Restore
A Modified param / Fault Log
& Auto-Tuning

Home

4. Push or Vo select [Custom Monitor], then push (Setup).

10:00 am FwD Rdy Monitor
Standard Monitor

Custom Monitor M
Bar Graph

Analog Gauge

Trend Plot

Back Home Setup

5. Push or Vo select [Custom Monitor 1], then push @
10:00 am _FuD Setup

ustom Monitor 2
ustom Monitor 3
ustom Monitor 4
ustom Monitor 5
ustom Monitor 6

| Back Home

6. Push or W to select the monitor number to register, then push @
Set the x-xx part of monitor Ux-xx. For example, to show monitor U7-05, set it to “105” as shown in this figure.
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4.4 Keypad Operation

10:00 am FwD Parameters
Custom Monitor 1

01-24 105

Motor Speed
Default : 101

Back Default

The configuration procedure is complete.

4 Show Custom Monitors
The procedure in this section shows how to show the registered custom monitors.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«If [Home] is not shown on , push (Back) to show [Home] on [ 2 |

2. Push (Menu).
10:00 am FwD Rdy Home

Freq Reference (AI)

Ul-01 Hz 0 . OO

Output Frequenc
0,00
Menu

3. PushAor to select [Monitors], then push @

10:00 am FwWD Rdy Menu
[=RMonitors
& Parameters
@ User Custom Parameters
fy parameter Backup/Restore
A Modified param / Fault Log
4 Auto-Tuning

Home

4. PushAor to select [Custom Monitor], then push @

10:00 am FwD Rdy Mon1itor
Standard Monitor

Bar Graph
hnalog Gauge
mrend Plot

Back Home Setup

The keypad shows the selected monitor as shown in this figure.
10:00 am FwD Rdy Monitor

Motor Speed
0 e 20.00

output Power

U1l-08 kw 15 . O

merminal Al Level

13 % 30.0

Home

* When there are a minimum of two screens, push or to switch between screens.

* Ifyou registered only one custom monitor to [Custom Monitor 1], the screen will show only one monitor. If you

registered custom monitors only to [Custom Monitor 1] and [Custom Monitor 2], the screen will show only two
monitors.
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4.4 Keypad Operation

€ Set the Monitors to Show as a Bar Graph

The procedure in this section shows how to show the frequency reference monitor as a bar graph.

1.

Note:

*The keypad will show [Home] in the top right corner when the HOME screen is active.
«If [Home] is not shown on , push (Back) to show [Home] on [ 72 ]

2.

Push (Home) to show the HOME screen.

Push (Menu).

10:00 am FwD Rdy Home
__OFF |

EifglRe::rence (A1) O . OO

Output Frequenc
no e 0.00
Menu

Push or Y to select [Monitors], then push @

10:00 am FwD Rdy Menu
@ Parameters
@ User Custom Parameters
y parameter Backup/Restore
A Modified Param / Fault Log
€ Auto-Tuning

Home

Push or Vo select [Bar Graph], then push (Setup).

Push (A or ¥ to select the location to store the monitor, then push @

Push @

Push or Y to select the monitor number to register, then push @

10:00 am FwD Rdy Monitor
Standard Monitor

Custom Monitor

Bar Graph M
Analog Gauge

Trend Plot

Back Home Setup

10:00 am FwD Setup

| Back Home

10:00 am FwD Setup
Custom Monitor 1
Custom Monitor 1

01-24 101 (101)

1st Monitor Area Selection

0l-41 0 ()
Back Home

Enter the three digits in “x-xx” part of monitor Ux-xx to identify which monitor to output. For example, to show

monitor U1-01 [